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ABSTRACT
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Studies were undertaken on vagai (Albizia lebbek (L) Benth ) to identity the best
sced source for seed collection, standardization of seed testing procedures and

development of nursery technologies for quality seedling production.

A study conducted to delineate the seed source variation indicated that
Anamalai Wild Life Sanctuary (WLS) and Coimbatore of Western zone possessed
superior CPTs for collection of seeds. The seeds collected from Coimbatore recorded
more seed breadth and weight. While the seeds from Tirunelveli (Southern zone) and
Anamalai WLS (Western zone) registered the highest germination of 94.0 and
91.0 per cent respectively. When outplanted in the field, the seed sources such as
Coimbatore, Mettupalayam, Aliyar and Erode of Western zone outperformed others with

respect to survival and establishment.

Investigations on standardization of seed testing procedures revealed that the

weight of working sample is 276 g. The weight of submitted sample is arrived as 2762, but



subjected to a maximum of 1000 g (ISTA, 1993) the weight of submitted sample is
reported as 1000 g The weight of hundred seed is 10.776 g. The seed lot should possess a

minimum purity of 99 per cent

While conducting germination test, the seeds should be given pretreatment
with either sulphuric acid scarification for 25 min. or acid scarification followed by
1AA 200 ppm soaking for 24 h. GA3 100 ppm infusion for 12 h 10 break seed dormancy.

Sand medium could be recommended for conducting germination test.

For conducting quick viability (tetrazolium) test, the seeds should be
preconditioned by nipping off the seed coat followed by 24 h water soaking. The best
suited preparation method was longitudinal splitting of cotyledons. A concentration of one
per cent tetrazolium solution was found optimum for proper staining to facilitate eftective

separation of viable and non-viable seeds.

To evaluate the vigour status of seed lot, the vigour tests such as NaCl at 0.75 %,

pH at 8, PEG at 1 25 % and accelerated aging for 8 days could be suggested.

In seed health testing, the blotter medium was more effective than agar medium to

find out the presence of seed borne pathogens.

The nursery experiments on the development of technologies for elite seedling
production showed that the seedlings grown in big container (15 x 25 cm polybag) and
larger volume root trainer (600 cc) produced vigorous and quality seedlings. The potting
mixture containing red soil:sand:goat manure followed by red soil:sand:vermicompost
gave higher germination and more vigorous seedlings. The tallest height class (61-75 cm)

and biggest diameter class (0.51-0.61 cm) should be chosen for outplanting purposes.
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CHAPTER ]
INTRODUCTION

Albizia lebbek commonly called as Vagai or Siris belongs to the family
Mimosaceae. It is a nitrogen fixing, semi deciduous tree species, widely planted as avenue
tree and in gard

ens.

It h.as varicty of purposes like the leaves and twigs are excellent fodder for camels
and other cattle. The seasoned timber is hard and durable with a specific gravity of 0.800.
It can be used for high class furniture, interior decoration, naves of wheels, parts of boat,
panncling, railway carriage work, vehicle bodies, agricultural and other implements
for structural purposes. It is also used as an excellent source of fuel and charcoal
(Webb er al., 1980), jaggery mould, gum from the barks etc., Due to its wide adaptation,
it is a popular species for reforestation, fuelwood plantation and agroforestry development

world wide. (Venkataramany, 1968; Webb et al., 1980, Parrotta, 1987).

The demand for the tree seeds has increased a 1000 fold in the last decade. While
extending the planting of A. lebbek trees under various social forestry, agroforestry

projects etc., large quantity of good quality seeds and seedlings are needed.

The use of sound seed from stands of high inherent quality is widely recognized as
the best means of ensuring fast growing and healthy plantations capable of yielding high
quality wood (Aldhous, 1972). The multiplication and distribution of quality seeds or
seedlings is of immediate need so as to achieve a breakthrough in these programmes. For
tree planting programmes, larger quantities of seeds are to be produced and tested for

germination and seedling vigour.



Prior to seed testing and certification, more emphasis should be made to delineate
seed source variations and to identify the best seed source for the collection of good
quality seeds and subsequent production of high quality planting material. The variations
in seeds were reported on many tree species and the variation is dictated by environmental
factors. This may be due to altitudinal variation as reported by Barnett and Farmer (1978)
in vellow poplar (Populus sp.) or region of collection (Bonner, 1984). Hence, best
provenance has to be selected to screen the natural and environmental variations and to

"

choose the best available sources for seed collection.

The physical characteristics of the seeds collected from various sources show
polymorphism for its physical measurements and its weight. The physical measurements
finds importance as they have an indirect bearing on secd quality. Seeds of almost all tree
species are prone to be attacked by various insects, fungi and bacteria while they are in the
tree itself (Bedell, 198-9), The insect damage affects the seed germination in 4. lebbek
(Ponnuswamy et al., 1996)_ Satya Vir and Jindal (199'7) also reported 48, 46 and
20 per cent insect damage in Prosopis cineraria, A. lebbek and Acacia senegal.
Assessment of the damage caused by the insects will be helpful in calculating the seed rate

required for raising the plantations.

It is essential to evaluate the performance of different seed sources under nursery
conditions to study the provenance effect and for further selection of best suited
provenance. Similarly, outplanting in field is also important to know the survival potential

of sources.

In order to improve the rural economy in the arid and semi-arid regions and

achieve successful tree growth in the problem soil areas, viz., saline, acidic, alkaline and in



drought prone areas, it is essential to know the higher tolerance of species towards

salinity, acidic and alkalinity stresses.

For tree planting programmes, large quantities of seeds are needed, which have to
be tested and certified for optimum germination and seedling vigour. The International
Sced Testing Association (1993) had standardized and prescribed rules for some tree
species, mostly temperate species and the information available was not comprehensive.
Moreover, it lacks information for the seed testing standards and procedures standardized
to our tropical conditions. Seed certification in forestry is different from that of the
certification in agriculture where generation systems are followed. In forestry, certificate
may be issued for seeds from Seed Production Areas (SPA) and plus trees.

Standardization of seed testing has to be done on a large number of seed lots.

The aim of seed testing in forestry is to assess the value of a seed lot with regard
to the number of germinable seeds in the lot. This helps to determine the quantity of seeds
required per unit area of the nursery bed. Hence, the standardization is important for the
weight of submitted and working sample size, purity analysis, seed weight, germination

medium, tetrazolium test and seed health testing.

As a seed testing procedure, standardization of submitted and working sample size
Is important so as to have a true representation of the bulk seed lot and to maintain the
uniformity for submission of seeds. The purity test is significant as this factor affect the
number per unit weight of genuine seeds and the germination per cent of the seed lot

(ISTA, 1993).

To get uniform results during seed testing, seed dormancy has to be overcome and

higher germination potential has to be realized through pre-treatments. Hard seeds in



leguminous plants have been attributed to total genctic and environmental factors
(Donnelly, 19:/‘0). Hard seedness or impermeability of the seed coat may inhibit
germination. As A. lebbek 1s also a leguminous species, pre-treatments is essential. Several
researchers have demonstrated the use of growth regulators (Ballantyne, I()\‘)/l ) to enhance

germination and to produce vigorous seedlings in many tree species.

For conducting germination test in the laboratory, standardization of germination
medium is to be done before recommending for adoption The medium used must be non-

toxic to the germinating seedlings and must provide adequate aeration and moisture.

The wviability of the seeds can be standardized with the use of 2, 3, S - triphenyl
tetrazolium chloride in shorter period of time. Tetrazolium staining is a dependable and
accepted biochemical method for testing the inherent germination of a sced lot. This is
especially important in forest seeds which take much longer time to germinate or may

exhibit varying types of dormancy.

The capacity for production of healthy seedlings is mcasured as germination
response under environmental conditions which impose one or more elements of stress on
the seed normally encountered in the field. Accordingly, standardization of a suitable
vigour test is indispensable to test the suitability of the seeds sample to any particular

stress condition viz., salinity, alkalinity, acidity, drought etc.,

The supply of good quality planting stock is of prime importance Hence,
Standardization of a suitable nursery technology is a must. Containers are increasingly
used to improve outplanting survival and minimize transplanting shock, Containers have
passed through a number of evolutionary shapes and designs. With the advancement in

forestry, though polybags are commonly used, of late, root trainers are substituted for



polybags. The potting mixture is also important to obtain better seedlings. The

establishment and survival of the planting stock in the field are mainly dependent on the

production of good quality planting stock which is again controlled by several external

factors like seedling grade viz., height and diameter.

Against these backdrops, investigations were carricdout with the following

objectives.

bog

to select the Candidate Plus Trees (CPTs) in different agroclimatic zones for sced
collection

to find out the effect of seed source on seed physical and physiological parameters
under nursery and field conditions for the production of high quality seedlings.

to standardize the submitted and working sample size, purity analysis, seed weight,
pre-treatments to break dormancy and germination mediun.

to standardize the quick viability (Tetrazolium) test viz.,, method of preconditioning,
preparation and concentration of tetrazolium solutions.

to standardize the various physiological vigour tests viz,, NaCl salt stress, pH,

Poly Ethylene Glycol (PEG) and accelerated aging test.
to standardize the seed health testing

to develop the nursery technologies for elite seedling production.
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CHAPTER 11
REVIEW OF LITERATURE

The available literatures pertaining to studies on seed source, seed testing
procedures  which include germination requirements (pre-treatments for breaking
dormancy and germination medium), tetrazolium test, vigour test and seed health testing
and nursery technologies for quality seedling production have been reviewed and

presented herein.

2.1. EFFECT OF SEED SOURCE ON SEED QUALITY

Agroecological conditions largely comprising of edaphic and environmental factors
have more than one effect on the performance of the seeds. The possibility is that seeds

"
are also influenced by memories of their place of birth (Heydecker, 1972).

N
According to Murthy (1973), there was a large variation in seed size and weight
among the tested provenances in teak.
%
Gupta and Pattanath (1975) stated that greater variations were noticed in

germination capacity of teak seeds collected from 18 different sources in India.

Deodar (Cedrus deodora) collected from six different sources indicated variation
with intensity of dormancy. The percentage of germination without stratification varied

v
from 16-68 per cent in different seed lots (Thapliyal and Gupta, 1980).

ve
Joshi et al. (1983) tested seed weight and germination in provenances. The
germination percentage of Acacias varied widely among the locations. Seeds from

Midnapur of West Bengal which recorded maximum germination of 96.6 per cent.



Seeds from 8 sclected sandal trees recorded germination percentage ranging
from 25-61 per cent and showed significant differences among the trees (Bagchi and

Kulkarni, 1985).

Ezumah (1986) conducted the germination test on neem seccds collected from
different locations of Ethiopia and did not find significant differences among the seed lots

tested.

Prasad and Jalil (1986) reported that wide variation existed in germination
percentage in teak drupes collected from two different provenances which differs in size

and weight within and between seed lots.

Significant variation between provenances was found in survival percentage,
height, wood basic density and diameter at breast height in Acacia mangium

(Pipatwattanakul, 1989).

Bagchi and Sharma (1989) obtained significant variations in seed weight among

the seed samples of sandal collected from various locations.

Seeds of Albizia falcatoria from the Philippines provenance significantly
showed better germination and seedling vigour than the Malaysian provenance

(Bahuguna et al., 1989).

The results of Bedell (1989) showed that teak drupes from 36 Indian provenances

differed for their pre-treatment required for enhancing the germination.



w
According to Dasappa (1990), teak seeds collected from different regions
exhibited wide variations in seed size, shape and germination behaviour.
Jambulingam (19‘5(3) observed that seeds of Caswarina equisctifolia collected
from riverine source was superior in germination and seedling height compared to the

inland and coastal seed sources.

Seedling growth parameters except height were sigmficantly different between the
12 sced lots of Santalum album (11 from Karnataka and 1 from Tamil Nadu). One of the
Karnataka seed lot showed more seedling vigour (452) compared to other seed lots

e
(Veerendra and Sarma, 1990).

Kumaran (1991) reported that the seed source vaniation in respect of seed length

and breadth and its ratio, hundred seed weight and oil content in neem.
. v v . . .

Sivasamy (1991) reported the impact of seed source variations In seed
germinability, vigour and biochemical composition in neem. He also reported that pungam
seeds collected from different sources recorded greater variation for seed size and seed
shape.

Anon (1992) reported a wide range of variations in the seeds of Acacia nilotica

collected from different sources.

Seeds of Cassia siamea collected from Coimbatore recorded maximum 1000 seed

weight, germination and seedling vigour, while Tirupur proved better for
v
Prosopis juliflora with maximum 1000 seed weight (Masilamani, 1992).



Dwivedi (1993a) observed a wide variation in the germination of neem seeds

collected from different provenances in India.

A significant difference among places of seed collection was recorded for seed

weight, seedling growth and biomass in Acacia nilotica (Suresh, 1994).

Bangarwa ef al. (1995) observed significant differences in germination between the
progenies of different locations, whereas progenies from the same location showed non-

significant differences.

Ginwal et al. (1995) reported that significant variation was observed in seed
germination pattern of five sub species of Acacia nilotica belonging to 30 provenances

when studied under nursery conditions.

Seeds of Azadirachta indica collected from different places in Karnataka and
Andhra Pradesh recorded higher genetic variability for seed length, width and seed weight

(Sindhu, 1995).

Kumar and Toky (1996) reported variation in seed germination and seedling

growth of Albizia lebbek collected from 12 provenances.

Tecak drupes collected from Topslip of Tamil Nadu registered increased
size and weight compared to those of Karnataka, Andhra Pradesh and Maharastra

(Masilamani, 1996).



Toky et al. (1996) observed that in 3 year old Albizia lebbek trees from
12 provenances exhibited wide ranges and significant variations in their height (3.4 to
5.6 m), Diameter at Breast Height (DBH) (3.3 to 6.3 cm) and biomass (2.7 to 9.4 kg

tree’])

According to Kandya (1997) teak seeds collected from 8 distant sources of
Madya Pradesh showed wide variations in seed filling, sced colour and sced germination

potential.

Mani et al. (1997) concluded that garden land and tankbed sources were the best

for collection of good quality seeds for elite seedling production in Acacia nilotica.

Manonmani (1997) reported that sandal seeds collected from coimbatore proved

superior than other places.

Manonmani and Vanangamud: (1997) found that teak drupes collected from
Topslip source outperformed others. This source contained more big size class and one
sceded drupes indicating their close relationship which resulted in more weight and higher

germination and seedling vigour.

According to Mishra et al. (1997b) neem seed collected from five different states
exhibited wide variations for the germination and seed morphological parameters. Seeds
from Kanpur (UP) recorded maximum seed breadth. While sceds from Karnataka state

excelled for other parameters.

Sivagnanam et al. (1997) noticed a significant variation in all seed attributes except
seed germination among seed sources maximum in western zone while, seed breadth and

weight of seed and kernel were more in high rainfall zone.
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Srimathi (1997) observed physical and physiological variations in the seeds of

Amla, Jamun and Ber collected from different localities.

Seeds of Acacia nilotica collected from seven seed sources exhibited significant

variations in their physical and physiological characters (Vanangamudi et al., 1998c).

2.2. SEED TESTING PROCEDURES
2.2.1. Pre-treatments for breaking dormancy
Kumar and Purkayastha (1972) reported that sulphuric acid treatment gave good

germination in Acacia and Albizia than soaking in cold water for 24 h.

Nagaveni and Srimathi (1980) have shown that sandal seed dormancy could be

broken and germination hastened by soaking in 0.05% gibberellic acid for 12 to 16 h.

Sheikh (1980) reported that acid scarification of Cassia fistula seeds for 30 min

gave higher germination of 68 per cent while it was only 24 per cent in control.

Nagaveni and Srimathi (1981) stated that sandal seeds scarified with acid for
50 and 60 min gave germination of 80 per cent in 70 days compared to 35 to 40 per cent
in the control they also reported that the outer layer of endosperm becomes tough and

forms a false seed coat and such seeds have a minimum dormancy period of two months.

Etejers er al. (1982) reported that dark brown sceds of Parkia clanertoniana gave

better germination after acid treatment.



A
Pattanath (1982) found accelerated germination of Acacia mearnsii,

A. melanoxylon, A. nilotica, Albizia amara, A. procera and Grevillia robusta seeds pre

soaked in water for a period varying from 2 to 48 h.

Seed of Leucacna leucocephala were scarified with HySOg4 for 3. § and 7 min
than washed and soaked in water over night. The germination was in a faster rate in

scarified seeds over control (Gupta et al., 1983)

Roy and Pathak (1983) reported that best treatment for Alhizia richardiana was

soaking in sulphuric acid for 10 min which gave 81 per cent germination.

Komboo and Hellum (1984) reported that seeds of Cassia siamea scarified with
concentrated sulphuric acid for 15 min. recorded higher germination than those subjected

to mechanical scarification or water soaking.

Nagaveni and Srimathi (1985) suggested that soaking for longer durations made

the sandal seeds non-viable.

Singh et al (]98§¢)£‘reponed that seeds of Acacia catechu soaked in

GA7 500 ppm recorded increased fresh and dry weight of the cotyledons.

Ananthapadmanabha et al. (1986) reported that Gibberellic acid treatment to intact
seed coat of sandal seeds gave a decrease in A-amylase activity and an increase in

3-amlyase activity.

1<
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Babeley ef al. (1986) pre-treated seeds of Albizia lebbek with 98 per cent HySOy4

for 5-45 min and difterent concentrations of IAA. Results recorded better germination in

98 per cent HySO4 for 45 min compared to rest of the treatments.

Rai et al. (]98/6) reported that in case of hard coated seeds like Albizia lebbek,
Cassia fistula and Cassia siamea, repeated scarification with concentrated sulphuric acid
gave upto 95 per cent germination.

"/
According to Chhavi and Murthy (1987), application of GA3 at higher

concentrations had increased the germination and growth of Cassia fistula

Maximum germination of 96-97.3 per cent was obtained in Alhizia lebbek seeds by

scarification and kept at alternating temperature (Khan and Tripathi, 1987).

Sur et al. (1987) reported that acid scarification treatment for 30 min was the best

for Acacia nilotica, A. auriculiformis and Leucaena leucocephala

\" . . . . .
Lopez, and Aviles (1988) tried pre-sowing treatment with four different species of
Chilean prosopis and best response was observed in the sceds scarified with concentrated

H»>SO4 for 24 min and soaked for 24 h in boiling water.

Natarajan and Vinaya Rai (1988) scarified the seeds of Acacia auriculiformis
with concentrated HySO4 @ 50 ml 100 gl seeds and recorded higher germination over

hot water soaking.

13
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Millat-E-Mustafa (1989) reported that seeds of 4. lebbek immersed in hot water
followed by maintaining the seeds under controlled conditions of 28°C and 83% RH for
24 h gave 100 per cent germination.
_
Nagaveni et al. (1989) reported that soaking sandal seeds in 1AA 100 ppm for

2-4 h was effective in obtaining quick and uniform germination

Studies conducted by Ramamoorthy ef al. (1989) in Pungam (Derris indica 1.an)
revealed that 15 min hot water soaking recorded higher speed of germination (1 8) and
higher germination of 98 per cent. GA3 treatment showed a mariginal increase over

contral in root length, shoot length, vigour index and dry matter production.

According to Singh (1589), Cassia glauca sceds treated with 1AA S0 ppm

recorded 100 per cent germination with maximum seedling growth,

According to Mukhopadhyay et al. (1990), a significant increase in germination
per cent of Peltophorum ferrugenium seeds was noticed when soaked in GA3 solution

for 12t0 24 h.

Sehgal and Batlej Singh (1990) stated that soaking the seeds of
Pistucia integerrinh in concentrated sulphuric acid for 20 min stimulated germination

compared to control.

Unnikrishnan and Rajeeve (1950) reported a significant increase in germination

percentage of teak seeds treated with 300 ppm 1AA compared to control and GA3
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Bhattacharyga et al. (1991) reported that Ewcalyptus hybrid seeds gave

better germination and vigour index when treated with GA3 (@ 100 ppm followed by

KNO3 @ 500 ppm than the control.

Catalou er al. (1991) found the gernunation improvement in Prosopis flexuosa

and Prosopis alha seeds with hot water treatment and scarification

Cassia fistula and Bawhinia purpurea seeds when treated with IBA (@ 300 ppm
recorded higher germination of 69.5 and 97.5 per cent, respectively against other

treatments such as IAA and NAA (Gopikumar et al., 1991),

Scarification of Tamarindus indica seeds with concentrated sulphuric acid
for 10 min gave 96 per cent germination compared to control (39 per cent)

(Srimathi et al., 1991).

Sudhakar (1991) recorded higher germination with seeds of Acacia nilotica,
Albizia lebbek and Acacia leucophloea when subjected to acid treatment compared to

untreated control.

According to Danthu et al. (199'2) 95 per cent sulphuric acid scarification for

14 min or 24 h pregermination in water accelerated the germination in Acacia senegal.

According to Tewari (1992), soaking teak seeds in concentrated sulphuric acid for
about 20 min and thorough washing in runnmng water before sowing improved the

germination,



Virendra Singh (1992) observed that higher gernunation percentage was obtained

by treating the spruce seed with 1.5 x 10-5 m concentration of kinetin after 72 h of

soaking

Ahmed et al (1993) found that sulphuric acid scarification  increased
the germination from 59.5% (control) to 80.2% n all the four tree species viz,

Albizia odoratissima_ A. chinensis, Indigofera teysmannii and Tephrosia candida

N
-

Bimlendra and Toky (1993) stated that the germination of Albizia secds was
almost doubled when treated with H2SO4 for 30 min as compared to control
%
Masana and Mawazin (1994) reported that slicing oft the end of the tamarind seed
gave better germination (92 per cent) compared to control (867 per cent) and other cold

water treatments.

Padma et al. (1994) reported that sulphuric acid scarification of seeds of

Albizia lebbek and Leucaena leucocephala for 30 min and Samanca saman for 45 min
mproved germination with hot water soaking at 80°C for 5 min, Leucaena leucocephala
gave maximum of 88 per cent germination while it was minimum of 14 per cent in

Albizia lebbek

Pistacia lentiscus seeds scarified for 50 seconds was the simplest and quickest

method of improving the speed of germination (Piotto, 1995).

Adansonia digitata seeds treated with concentrated sulphuric acid for six to
twelve hours led to germination of more than 90 per cent of the sceds within twenty days

v
of sowing (Danthu et al., 1995).
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Palani et al. (1996) stated that Albizia lebbek seeds treated with 1AA 100 ppm
recorded higher germination per cent, root length, shoot length when compared to water

soaking and other treatments

v
Vijaya ef al. (1996) observed a germination of Y2 per cent tn teak seeds treated

with GA3 (0.3%) while untreated seeds recorded only 52 per cent germination

T

>
Manonmani (1997) stated that acid scarification using sulphuric acid at SO ml

100 g-! of drupe for one hour followed by water soaking for 24 h improved the
germination and seedling vigour of teak drupes collected from Kallar which were
characterized by poor germination and also stated that the exogenous application of
0.05% (GGA3 enhanced the germination and seedling vigour in sandal seeds
el
According to Al ef al. (1997), in Albizia procera cold water soaking gave better

results than hot water treatment (50°C & 100°C) for 3 mun.

Venkatesh et al. (]99\"7b) reported that soaking of Pungam seeds in 100 ppm IBA
for 12 h gave higher germination, while GA3 100 ppm soaked seeds enhanced shoot

length, total leaf area than other treatments,

Teak fruits collected from moist localities when subjected to wetting and
drying for 7 days and soaking in cowdung solution for 24 h had enhanced germination

—
(Chacko er al., 1997).

According to Dhanda and SunilPuri (1997), Albizia lebhek seeds after hot water

treatment gave high germination within 21 days when compared to cold treatments.




According to Dod et al. (1997) seeds of Rayan (Manilkara hexandra) were
subjected to ten different treatments including acid scarification, GA3 100 ppm and
cowdung slurry treatment. Among various treatments, water soaking for 16 h and
GA3 100 ppm soaking for 16 h recorded highest germination and seedling growth

parameters.

Maitreyee Kundu et al. (1997) reported that the seeds of Alstonia scholaris pre
treated with IAA 200 ppm outperformed than others recording threc and five fold increase
in germination and vigour respectively over dry seed control. Among wet treatments,

water soaking for 24 h performed better.

Murugesh et al. (1997) reported that seeds of Amla (Emblica officinalis) soaked
in Kinetin 100 ppm for 12 h proved effective for increasing the seed germination and

seedling growth compared to the rest of the treatments.

Rajasekar ef al. (1997) stated that sandal seeds treated with concentrated sulphuric
acid for 15 to 20 min followed by soaking in GA3 0.05% for 12 h improved the

germination upto 80 per cent.

Sudarsana Rao et al (1997) treated the sceds of Delonix regia,
Tamarindus indica, Peltophorum ferruginum and Leucaena leucocephala with
prechilling, hot water treatment, acid scarification and soaking with 200 ppm GAj.
Results revealed that 60 min acid scarification for gulmohar and 20 min acid scarification

for subabul and tamarind gave significant increase in germination.

The germination of Syzygium cuminii seeds reached maximum when soaked in

100 ppm IBA (12 h) followed by 1% NaH,PO4 (24 h) (Vanangamudi et al., 1998a).
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2.2.2. Germination medium
Magini (1962) suggested sand as germination substratum for the species that have
higher germinative period, for increase Rosa spp.. Pinus caribaca, P. elliottii and

P. palustris or with larger seeds, for examples P. pinea and Quercus spp.

Seedling height and vigour index was maximum in sand medium for

A. auriculiforms. A. holosericea and Prosopis juliflora (Rajasingh, 1987).

Anoliefo and Gill (1992) suggested sowing of Buuhinia monandra seeds in sandy

soil for higher germination and biomass production than garden, clay and loamy soils

Seeds of Ephedra gerardiana sown in sand medium gave maximum germination,
and more number of seeds germinated with emerging period of day when compared to

soil and filter paper (Bhagat et al., 1992 a).

Bhagat et al. (1992 b) reported maximum germination of 97 per cent in
WoodJfordia fruiticosa seeds sown in sand medium compared to brick powder and soll

which registered 58 and 43 per cent, respectively.

Deo et al. (1994) observed that soil, compost and sand in proportion of 1:2:1 and

1.2:2 gave excellent results in root trainers.

Negi and Singh (l9§5) reported that the seeds of Pinus elliottii, P. greggii and

P. patula germinated in sand gave better results than those under nursery medium.

<U



According to Mamta Purohit er al (IO(;S) seed germination  of
Butea monosperma, Dendrocalamus strictus and Pongamia pinnata showed better
germination in sand medium.
W
Vanangamudi ef al. (19988 concluded that sand medium followed by rolled towel
were the best medium for conducting germination test f{or Albizia procera sceds.
Germination per cent and vigour index of A. procera recorded higher in sand medium

followed by rolled towel.

2.2.3. Tetrazolium test
Kumar and Sharma (1981) conducted tetrazolium test for five seed lots of
Leucaena leucocephala to determine the viability of seeds rapidly They grouped the

staining patterns into eight different categories of viable and non-viable seeds

Results of the 3 seed lots of Lagerstroemia parviflora bisected longitudinally and
stained with 0.1% triphenyl tetrazolium chloride for 5 h, were in agreement with

germination tests (Babeley and Kandya, 19§6).

Clldoroxylon sweitinia seeds cut and soaked in 0.1% tetrazolum solution were

v
used to differentiate the viable and non viable seeds (Yadav ef al., 1986).

In Dendrocalamus strictus examination of longitudinal section stained seeds with
0.1 per cent tetrazolium chloride for 6 h showed several abnormalities of the embryo

o
(Karivaratharaju et al., 1987).
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Bangarwa er al. (1995) reported that nursery germination and establishment can
be predicted on the basis of laboratory germination and the tetrazolium test in

Dalbergia sissoo.

2.2.4. VIGOUR TESTS
2.2.4.1. NaCl salt stress test

Bangash (1977) reported that germination decreased with increasing salinity when
tested in six tree species including Albizia lebbek. Seedling survival under field conditions
was also affected by salinity. Acacia arabica, Albizia lebbek and Zizyphus jujubha were

tolerant to saline conditions.

Tomer and Yadav (1980) reported that the germination, shoot and root length of
Acacia nilotica, Pongamia pinnata and Prosopis juliflora were reduced and mortality
increased with increase in the clectrical conductivity (EC), Sodium Absorption Ratios

(SAR) and Restdual Sodium Carbonate (RSC) when compared with control.

According to Misra and Singh (1981), germination of Acacia arabica,
Acacia catechu and Albizia lebbek in solutions of NaCl + NapSQO4 + CaCly was little

affected at electrical conductivities upto 12, 8 and 12 m.mhos, respectively.

Tomer and Yadav (1982) observed that height increment of 4 months old
Albizia lebbek  seedlings was reduced by irrigation with saline water of EC 5 and
10 m.mhos cm~!. With sodic waters, no adverse effect on growth was observed until

240 days after transplanting.

Gupta et al. (1987) reported that under sandy soils safe and toxic limit of salinity

of Albizia lebbek was 2.5-11.0 dSm-1.



23

2.2.4.2. pH test
Albizia lebbek seeds recorded 40-60 per cent germination under high pH range of
9-11 and some fodder Albizia sp. recorded maximum germination of 78.6 per cent under

pH 8 (Rov, 1990).

The rooting potential was the highest in acidic pH of 6 and low in 3 and 4 and
death of the seedling was noted at pH2 in Rhizophora mucronata (Kathiresan et al.,

1996) and in R. apiculata (Kathiresan and Thangam, 1990).

2.2.4.3. Poly Ethylene Glycol (PEG) test
Osmotic priming with PEG is known to reduce germination time,
synchronize germination, improve the percentage germination and seedling stand

(Guedes et al., 1981).

Inorganic salts such as KNOj3 (Ells, 1963), K3PO4 (Cantliffe, 1981) and a
chemically inert compounds, Poly Ethylene Glycol 6000 (PEG 6000) (Bodsworth and
Bewley, 1981) or Poly Ethylene Glycol 8000 (PEG 8000) (Ali er al., 1990) are materials

most commonly used to adjust osmotic potential.

Umarani et al. (1997) reported that soaking in 0.25 per cent PEG for one day was

advocated to maximise viability and vigour in neem.

Edgar Piedrahita (1997) reported that osmoconditioning of Pinus patula seeds
with PEG 6000 at -0.6, -1.0 and 1.6 MPa resulted in reducing the time of initial

germination, increasing the vigour of the seeds and synchronizing germination time.
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Vanangamudi ef al. (1998b) advocated that soaking of neem seeds in 2.5 per cent

PEG for a duration of one day for maximising germination and vigour.

2.2.4.4. Accelerated aging test

Sur et al (1987) reported scarified seeds of Acacia awriculiformis,
Acacia nilotica and Leucaena leucocephala subjected to short term accelerated aging at
100% RH and 40°C temperature showed loss of vigour and viability, compared to

untreated control.

Vanangamudi ef al. (1993) subjected the seeds of Pinus roxburghii to difterent
artificial ageing at 41°C and 100% RH for different periods. The germination of the seeds

after aging varied from 15 to 69 per cent.

Significant differences between progenies were observed for germination after
accelerated aging. Vigour index and germination after accelerated aging were positively

associated (Bangarwa ef al., 1995).

The teak drupes aged for 15 days registered higher germination (53.2%) than non
aged sceds (21.4 per cent) and it recorded more scedling vigour (Manonmani and

Vanangamudi, 1997a).

Neem and Jamun seeds collected from Coimbatore and Mettupalayam when
subjected to accelerated aging test behaved difterently for viability and seedling vigour.
Germination of jamun dropped to less than 50 per cent on 4th day after aging whereas it

took 6 days for neem (Vanangamudi et al., 1997).
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2.2.5. Seed health testing
Singh et al. (1978) reported that Colletotrichum dematium f sp. truncata found

to be living in the pods of Albizia lebbek at Varnasi.

Davan (19806) identified 15 fungal genera and 10 species with Aspergillus and
Penicillium spp. being predominantly found. Occurrence of fungi were much higher in
blotter medium than on the Agar plate tests. The germination of seeds was adversely

affected by storage fungi.

Twentyone fungal species belonging to 12 genera, mostly developed only on
seed surfaces were isolated from seeds of Acacia catechu. Fungi causing internal
infections were identified as Aspergillus niger, A. flavus, A. tamarii, Curvularia lunata,
Fusarium oxysporoum, F. monoliforme, F. equiseti and Mycelia sterilia (Vijayan and

Rehill, 1989).

Masilamani (1992) reported that in Prosopis juliflora pods collected from natural
forest, showed heavy microbial populations (fungi, bacteria and actinomycetes). The sceds

extracted from infected pods were lesser in germination (21 per cent).

According to Mamta Purohit et al. (1996) the seeds of Pithacelobium dulce,
Tamarindus indica and Terminalia bellerica from different locations gave more than
70 per cent germination and eight fungal species. Aspergillus, Chetomium spp. and

Rhizopus stolonifer were isolated from the seeds of all three species.

Manonmani (1997) observed variations due to seed sources and months
of storage for fungal infection in teak. She stated that the fungal infection was highest

(13.58 per cent) in Mettupalayam than Coimbatore (10.73 per cent). e
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Mohanan (1997) assessed the seed health of 4 selected tropical tree
seeds. Occurrence of Alternaria, Sclerotium spp. Rhizoctonia spp Fusarium spp, and
Bipolaris spp were observed in the tree seeds which causes seed borne diseases to

seedlings.

2.3. NURSERY TECHNOLOGIES
2.3.1. Container size

Containers have passed through a number of evolutionary shapes and designs with
the advancement of forestry. Different kinds of containers, te., earthern pots and tubes,
palmyrah and bamboo baskets, seed boxes, leaf cups or donas, tin trays, manure bricks and
even the seedlings mossed by cylindrical roll of moss were used in the past (Dhiman and

Sood, 109\4).

Most of these contianers, however, do not posses the chief requirments of
lightness and cheapness. They were, therefore, gradually replaced by light weight, durable,
easy to transport, cheap and resistant "Polythene” bags (Nagarathnam, 1959 and

Nagarathnam, 197‘2)‘

Banerjee (1973) reported that seeds of Acacia auriculiformis sown in 20x15 c¢cm

polypots having opening at both ends gave better results.

Davidson and Sowa (1974) demonstrated that containerised seedlings perform well

in mined areas and on severely eroded forest soils (Dickerson, 1973).

Amidon et al (1982) have reported that containerized long leaf pine

(Pinus paulistris Mill) seedlings with intact root systems had better survival and began to



grow early than bare root stock Container grown seedlings tended to perform better on

adverse sites than bare root seedlings.

Winter (1983) observed that the best seedlings of Prosopis were obtained from

6x20 c¢m polyethylene pots.

Keshavachandran and Nair (1985) reported that the sowing of cocoa seeds in
larger size bag (30x20 cm) was the most suitable to raise seedlings which did not affect

germination.

Natarajan and Jayaraj (1986) reported that Acacia seedlings grown in 25x13 ¢m

gave better results than in 20x10 cm, 20x15 cm and 25x10 cm bags.

Vinaya Rai and Natarajan (1988) reported that optimal polypot size for raising

Casuarina equisetifolia was 15x20 cm.

According to Mishra and Bhatnagar (1989) one year old A. lebbek seedlings
raised mm 30x70 cm polybags filled with garden soil registered maximum biomass of

801.4 g seedling™! upto 5 months.

Venkateswarlu ef al. (1990) reported that increasing container size leads to

increased growth, nodulation and nodule dry weight at 30 and 60 days after sowing,

Kannan and Paliwal (19§2) reported that Albizia lebhek seedlings exhibited more

drymatter production when raised under nursery conditions.

< f
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Mohit Gera (1997) conducted a study on polybag size in Albizia procera and
found that polybag with 23x11 cm size gave best performance for almost all the seedling

parameters.

2.3.2. Root trainer
Root trainer 1s a container, made up of plastic material which promote growth rate
and increase quality scedlings by removing the elements obstructing root growth

(Mohan, 1994a).

Polybag raised seedlings have many disadvantages viz.,, scanty lateral root
development, frequent shifting and low establishment in the field. But root trainer raised
plants have straight and profuse lateral roots and in out field trials it began growing soon

after planting and nearly four times faster than polybag seedlings (Deo et al., 1994).

Rips of about 2 mm on the inner cavity which intercept spiralling roots and force

the developing roots to grow downward have been recommended by Kinghora (1974).

The volume of the cavity has a significant cftect on size and growth rate of
seedlings (Endean and Carlson, 1975) and it increased with increasing container volume of

the root trainer (Carlson and Endean, 1976).

Alm et al. (1982) after growing seedlings in series of different container concluded

that seedling size generally increased with rooting volume of the root trainer.

Barnett and Brissette (1986) found that species intolerant to crowding (long leaf

pine) grew bigger in large volume containers with a long growing density, other pine
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species (loblolly pine) could be produced in small volume containers with a high growing

density.

Dakshindas (1994) raised eight different species in five types of root trainers and
polythene bags filled with different media. He revealed that the root development varied
from species to species and aerial root pruning was evident but in a few cases root was
found elongated beyond the bottom. And the seedlings raised in polythene bags were

healthy but their roots either penetrated the ground or were coiling.

Bahadur (1994) grown 16 species in root trainers having top diameter 4.8 cm,
bottom diameter 1.5 cm and length 11.8 cm and concluded that except for
Soymida febrifuga the root length in almost all species was more than in the free
conditions. And the appreciable difference in the root length makes a seedling in the root

trainer more versatile than other seedling.

Mohan (1994b) inferred that the growth of Gmelina arborea seedlings in root

trainers (3000 book type) was much better than in the polythene bags.

The seedlings of semal and sissoo raised in Hiko type root trainer (length 12 cm,
top diameter 5 cm and bottom diameter 2 cm) shown better root development without

root coiling than the single cell root trainers (10 cm x 5 cm x 2 cm) (Deshmukh, 1994).

Sixty days after sowing of Eucalyptus spp in root trainers, showed positive effect
of container volume on height, Difference in collar diameter of 225 cc container grown
plants and 150 cc container grown plants was not remarkable (Chaurasia and

Yadava, 1994).
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Khedkar and Subramanian (1996) stated that planting stock of Bombax ceiba,
Acacia catechu, Dedrocalamus strictus and Dalbergia sissoo were raised in root trainers

of 150 CC.

2.3.3. Potting mixture
Norberto (1939) developed methods to improve germination of teak sceds. Best

results were obtained with mixtures of ash, clay loam in the ratio of 1:2 or 1:5.

Brown and Pokorny (1975) indicated that bark had physical properties, making it a

possible alternative to peat moss.

The amount of organic material used in growing media varics considerably,
generally ranging from 25-50 per cent (by volume), but sometimes upto 100 per cent

(Mastalery, 1977)

The growing media is relatively inexpensive, readily available and cncourages

mycorrhizal development (Ruchle and Marx, 1977).

Bhoja Shetty (1977) suggested that red soils are suitable for Eucalyptus and some

Acacias.

Pine bark had also been suggested as medium for growing plant

(Scarborough, 1979).

Shafiq et al. (1978) concluded that different mixtures of alluvial sandy soil, heavy

clay soil and farm yard manure in 2:1:1 proportion is best for Eucalyptus.



Beardsell ef al. (1979) found that some of the physical properties of growing
medium mixtures, such as water holding ability would be predicted from the

characteristics of the individual components.

Vinaya Rai et al. (1980) reported that Eucalyptus tereticornis grown under shola

soil (Forest soil) gave better results than soil, sand, soil + shola soil.

Keshavachandran and Nair (1985) stated that a potting mixture of soil, sand and

FYM at 1:1:2 gave good germination and vegetative growth in cocoa.

Roy et al. (1985) studied the physiological characteristics of seedlings of Acaciay
under nursery conditions raised in polythene bags containing decomposed leaf compost

and loamy soil in 1:4 proportion.

Singh er al. (1985b) obtained maximum germination of Populus ciliata when

sown in sand medium at more than 4 cm depth.

According to Bahuguna er al. (1989) higher seed germination was recorded when

seeds dibbled in nursery bed filled with FYM: sand in the ratio of 1:1.

Khan and Tripathi (1989) stated that higher seed germination of 80 per cent in
were Alnus nepalensis and 60 per cent in Schima khasiana were obtained when seeds

sown in sandy loam soil.

Landis (1990) stated that rice husk had been tested as an organic component in
USA and ‘reported that this medium is cheap readily available, consistent in quality,

resistance to decomposition and mixes well.



Humus and sand in the ratio of 2:1 has given good results in Casuarina

equisetifolia (Rimando, 1981).

Triwahyono and Mimbar (1991) showed that soaking (36 h) of
Calliandra calothyrsus seeds and soil planting media gave a good germination and

produced vigorous seedlings.

According to Dolly Wattal Dhar ef al. (1992) farm yard manure was found to be
the best medium for raising healthy and vigorous seedling of Leucaena leucocephala in

polythene bags.

According to Gupta (1992) the best suitable potting mixture for Albizia lebbek
was 10% tank silt + 4% FYM + 40 ppm N, which recorded increased seedling height at

120 days after sowing.

Pyarelal and Karnataka (1993) reported that Quercus leucotrichophra seedlings
could be raised by sowing the seeds in the soil mixture consisting soil, sand and farm yard

manure in 2:1:1 ratio in nursery beds for better germination.

According to Shamet er al. (1994) potting mixture of soil, sand, moss and FYM at
1:1:1:1 ratio gave maximum height growth in Pinus gerardiana while soil, sand and moss
in equal proportions gave larger caliper (diameter) growth. Maximum seedling survival
(79 per cent) achieved at 1/2" layer saw dust mulch whereas height and caliper growth

were best in a 1/2" layer needle mulch.

Chaurasia and Yadava (1994) were tried the ingredients viz., soil. compost, sand,

gravel, rice husk, waste from mill, bagasses, groundnut shell, wood shavings and saw dust.



They found that one part of rice husk, 2 part of sand and 1 part of saw dust was good with

21.8 per cent air space. Ingredients were tested for toxicity and found suitable for use.

Deo et al. (1994) observed that soil, compost and sand @ 1-2°1 and 1-2-2 ratio
gave excellent result and compost was better than farm yard manure to prepare soil mix

for root trainers.

The coconut husk was superior to the conventional potting medium such as sand
and soil in terms of nutritional status, organic content, clectrical conductivity etc., and it

promoted growth of tree seedlings (Subramanian, 1994).

The potting mixture containing soil : compost : sand at 1:]:1 ratio gave better

results for Gmelina arborea (Mohan, 1994b).

The relative pore space of growing medium affected seedling growth and
development in containers. A properly balanced pore space provided good gascous
exchange for the root system and directly affected water and mineral nutrients uptake

(Dhiman and Sood, 1994).

Sudhakara et al. (1995) Stated rooting medium containing sand, soil and farm yard
manure in the ratio of 1:1:1 was significantly better than the rooting medium with sand

and soil in the ratio of 1:1.

The composition of media by 90 per cent portion of sugar cane bagas mixed 10 per
cent portion of mixed additive (soil : green manure : manure in the proportion of 1:2:3)

revealed better growth of Acacia mangium seedlings (Lempang, 1995).



Rajannan and Lakshman (1996) reported that Rayan (Manilkara hexandra) seeds
sown in sand media gave 40 per cent germination against 25, 15 and 6 per cent in pot

mixture, red earth and farm yard manure, respectively on the 26th day after sowing

According to Biradar et al. (1998) sandal seeds sown in soil mixture of 1:2:1 of

sand : soil : FYM recorded highest germination,

Casuarina equisetifolia grow well on 111 mixtures of alluvial sand soil, heavy

clay and farm yard manure (Jayaraj, 1968),

Potting media containing sand and mushroom in the ratio of 2:1 produced
significantly better total dry weight value than all the treatments including the control.
Also this treatment gave the maximum value from nine out of the fifteen characters

assessed (Maria Dominig Savio ef al., 1998).

2.3.4. Seedling grade study
Wakeley (1954) found that southern pine seedlings with initial top length between

10 and 17.5 cm survived better than those with longer or shorter tops.

t ‘!/"
Minko (1974) reported in Pinus radiata that mortality was least in the 25 to
37.5 cm seedlings and was the greatest with the smallest seedlings. The incidence of death
of the terminal shoot was directly proportional to seedling height and was greater during

the first year after planting.

o Venator (19§3) found that intermediate sized seedlings of loblolly pine (top length
N
10-17 cm; root collar diameter between 0.31 and 0.47 ¢m) survived better than small or

large seedlings in drought years.



Tuttle and ETAL (1987) found that the survival of loblolly pine seedlings was
negatively related to initial seedling height on adverse site and that survival had a slight

positive relationship with initial seedling top height on non-adverse sites.

Lauer (1987) reported that the initial seedling size did not affect survival of long
leaf pine (Pinus palustris), but seedlings with root collar diameter 1.09 c¢cm had improved

the height.

Singh et al. (1988) found that the growth and survival of source seedling increased
with increase in initial seedlings height and were significantly lower in the first 2 height
classes (<7.5-<12.5 c¢m) than in the others (12.5 - 22.5 cm). All the later classes produced
seedlings of height >>30 cm which is considered to be the best size for planting in the field.
They concluded that spruce seedlings below 12.5 cm in height should be culled out at the

time of transplanting,

Seedlings of loblolly pine (Pinus taeda) with top lengths less than 15 cm and with
root collar diameter less than 2.5 mm survived significantly more than larger seedlings

(Shiver et al., 1990).

The performance of the silver fir seedlings below 5 cm in height in terms of
survival, seedling growth and seedling dry weights was poorest compared to other
seedling height classes. The result indicated that seedlings below 5 cm in height should be

culled out at the time of transplanting (Bhagat ef al., 1990).

Venkatesh ef al. (1997a) suggested in Pungam that tallest seedling class of
51-60 cm height recorded the highest (94.2 per cent) survival and better seedling

morphometric attributes than the other height classes.
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CHAPTER 111

MATERIALS AND METHODS

The present study was carried out to elucidate the seed source variation and
standardize the seed testing procedures for vagai (Albizia lebbek). Studies were also

conducted to standardize a few nursery technologies for elite seedling production.

The experiments were conducted at Forest College and Research Institute,
Mettupalayam - 641 301 and in the Department of Seed Science and Technology,

Tamil Nadu Agricultural University, Coimbatore - 641 003 during 1996-1999.

3.1. MATERIALS
The seeds of vagai collected from the identified Candidate Plus Trees (CPTs) from
different sced sources in five agroclimatic zones of Tamil Nadu formed the basic materials

for the study.

3.2. METHODS

3.2.1. SELECTION OF CANDIDATE PLUS TREES (CPTs) AND COLLECTION
OF SEEDS

A survey was undertaken in different agroclimatic zones of Tamil Nadu and CPTs
were selected based on the superior morphometric traits such as tree height, Girth at
Breast Height (GBH), Clean Bole Height (CBH), tree health and a good pod bearing
capacity. Sufficient care was taken to see that about 100 m distance existed in between the
two CPTs identified. The details of the number of identified CPTs (Plate | and 2) from
each seed source along with their agroclimatic zones (Fig.1) are given in the Table 1. The

physiographic characteristics of the seed sources are also furnished in this Table.
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Fig.1. Map showing the different sources of seed collection in Albizia lebbek
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The pods of Albizia lebbek were collected at optimum harvest stage from the
identified CPTs of different seed sources. The pods gathered from different CPTs were
dried and the seeds were extracted manually by beating with pliable bamboo sticks The

seeds extracted from different CPTs were pooled sourcewise and utilized for the study.

3.2.2. EFFECT OF SEED SOURCE ON SEED QUALITY
The physical and physiological variations of seeds of different seed sources were
studied here. The experiment was set up in Completely Randomized Design (CRD) with

elght replications.

3.2.2.1. Measurement of physical characteristics of seeds
Ten seeds from each source were selected at random for measuring the following

physical characteristics.

i) Seed length
The length of seed from the base to the tip was measured using vernier caliper and

the mean expressed in millimetre.

ii) Seed breadth
The breadth at the middle of the seed was measured using vernier caliper and the

mean expressed in millimetre.

iii) Seed thickness
The thickness at the middle of the seed was measured using vernier caliper and the

mean expressed in millimetre.
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iv) Individual seed weight
The seeds were weighed individually in an electronic top pan balance and the mean

weight expressed in mg seed!.

v) Insect damaged seed
100 seeds in four replications were taken from each seed source and the number of

insect damaged seeds was counted. The percentage was worked out as follows,

Number of insect damaged seeds

Insect damaged seed (%) = x 100
Total number of seeds

3.2.2.2. Assessment of germination, seedling growth and biomass under nursery
conditions at two, four and six months after sowing

The seeds from twelve different seed sources were scarified using commercial
grade HySO4 @ 600 ml Kg-! for 25 min. and washed thoroughly with running tap water
to get acid free seed. Then, the seeds were soaked in cold water for 24 h. The pretreated
and presoai{cd seeds were sown in polybags (15x25 cm size) filled with a potting mixture
containing red soil, sand and farm yard manure in the proportion of 2:1:1 ratio. The
experiment was set up in CRD with four replications of one hundred sceds each. The

seedlings were raised as per standard nursery practices.

i) Germination
Twenty eight days after sowing, the number of germinated seedlings were counted
and germination was expressed in percentage. On the ten randomly selected seedlings, the

following growth measurements were recorded at two, four and six months after sowing.

ii) Root length
The seedlings were removed from the containers without damaging the root and

washed théroughly to remove the adhering soil particles. The root length was measured



from the collar region to the tip of the primary root using metre scale and the mean was

expressed in centimetre.

iif) Shoot length
The shoot length was measured from the collar region to the growing tip of the

seedling using metre scale and the mean was expressed in centimetre.

iv) Shoot collar diameter
The diameter of the shoot at the collar region was measured using a vernier caliper

and the mean was expressed in centimetre,

v) Number of leaves
The number of leaves in each of the seedling was counted and the mean value was

expressed in numericals.

vi) Number of nodules
The number of nodules present in the root system was counted in each seedling

and the mean value was expressed in numericals.

vii) Root and shoot fresh weights
The root and shoot portion of the ten selected seedlings were cut and weighed in

an electronic top pan balance. The mean values were expressed in g.

viii) Root and shoot dry weights
The root and shoot were separately, dried under shade for few hours and then
dried in a hot air oven maintained at 85 + 1°C for 24 h. After drying, they were cooled in a

desiccator for 30 min. weighed and was expressed in g,



ix) Total dry weight
The total dry weight of the seedling was arrived at by adding root and shoot dry

weights and was expressed in g.

3.2.2.3. Effect of seed source on survival and establishment of seedlings in the field

The three months old seedlings grown from twelve seed sources were planted
using a spacing of 3x3 m in the field adopting RBD replicated three times. The
observations viz., survival percentage, plant height, shoot collar diameter and number of

leaves in five randomly seedlings were recorded in each replication.

3.2.3. STANDARDIZATION OF SEED TESTING PROCEDURES

3.2.3.1. Standardization of sample weight for submitted and working sample

The seed coliected from twelve seed sources were treated as twelve seed lots for
standardization of seed testing procedures. The seed lots were mixed thoroughly and
divided using the mechanical dividers. It was ensured that the submitted sample reflected
the composition of the whole seed lot and homogeneous in composition, without inflicting
any bias during dividing. The working sample was determined by taking the weight of
2500 seeds. As per ISTA (1993) rules, ten times the working sample was the submitted

sample. The sample sizes were expressed in g,

3.2.3.2. Standardization of purity analysis
The purity analysis was also carried out for the seed lots collected from twelve

seed sources with the working sample as per [STA (1993) rules.

The different components such as purc seed and inert matter were determined as
follows and expressed in percentage.

Weight of pure seed

Purity (%) x 100

Total weight of working sample

4



Weight of inert matter
Inert matter (%) = . x 100
Total weight of working sample

3.2.3.3. Standardization of hundred seed weight

Mecasurement of seed weight was made on the pure seed component of the
purity test and weight was normally expressed as the weight of 100 pure seeds. As per
ISTA (1993), eight replications of 100 seeds each were counted from twelve seed lots.
The standard deviation and co-efficient of variation were calculated. If the standard

deviation calculated was below 4, then 1t confirms to 1STA (1993) standards.

3.2.3.4. Standardization of germination test requirements
3.2.3.4.1. Standardization of pre-treatments to break seed dormancy
1. Acid scarification

The seed samples taken from twelve seed lots were soaked in concentrated
sulphuric acid for seven different time durations of §, 10, 15, 20, 25, 30 and 35 min. The
non-scarified seeds served as control. After scarification, seeds were thoroughly washed in
running tap water to make the sceds acid free. The scarified sceds were evaluated for the

following parametres.

i) Germination

Four replicates of 100 seeds each were germinated in germination trays filled with
sand (ISTA, 1993) and kept in the germination room maintained at 25 + 2°C temperature
and 90 + 5% RH. Count was made on the number of normal seedlings at 28 days after

sowing and the germination was calculated and expressed in percentage.

ii) Root length
The root length of the ten normal seedlings was measured from the collar region to

the tip of the primary root and the mean was expressed in centimetre.



iii) Shoot length

Ten normal seedlings were selected at random and length of the shoot measured

from collar region to the growing tip. The mean shoot length was expressed in centimetre

iv) Vigour index

The vigour index was calculated by using the formula suggested by Abdul-Baki

and Anderson (1973) and expressed as whole number.

Vigour index = Germination percentage x (Root fength + Shoot length).

v) Drymatter production

The ten normal seedlings utilized for seedling measurements were first dried under

shade and then dried in a hot air oven maintained at 85 2 1°C for 24 h. After drying, they

were cooled in a desiccator for 30 min. weighed and expressed in g.

2. Combination of acid scarification and GA3

To break the hard seed coat dormancy in Albizia lebbek, the seeds were given

with following treatments. The design used for this experiment was CRD.

Notation
To
Ty

Treatment
Control (unsoaked seed)
Commercial HySO4 25 min. followed by water washings
Commercial HySO4 25 min. + 24 h water soaking
Commercial HySO4 25 min. + 48 h water soaking
Commercial HySO4 25 min. + GA3 100 ppm soaking for 24 h
Commercial HySO4 25 min. + GA3 100 ppm soaking for 48 h
Commercial HySO4 25 min. + GA3 200 ppm soaking for 24 h
Commercial HySO4 25 min- + GA3 200 ppm soaking for 48 h

The observations on germination was made with pre-treated seeds

4



3. Standardization of a suitable growth regulator

The seeds from twelve seed lots were given the following treatments.

Growth regulators GA3, 1AA and IBA
Concentrations : 100, 200, 300, 400 and 500 ppm each
Soaking duration : 24 h

The design used for this study was CRD.

Before treating the seeds in growth regulators, they were acid scarified using the
standard procedures. Treated seeds (4 x 100) were sown in sand medium and the
following observations were made.

1) Germination
i) Root length
1) Shoot length
iv) Vigour index

v) Drymatter production

4. Infusion of growth regulators

The seeds from twelve seed lots were scarified with commercial grade
sulphuric acid for 25 min. and soaked in acetone based GA3 100 ppm and kinetin 100 ppm
for 12 h. Scarified but unsoaked seeds served as control After decanting the solution, the
sceds were shade dried and tested for germination and seedling vigour. One hundred seeds
were sown in sand medium for each treatment with four replications. The experiment was

set up in CRD.



The following observations were recorded:
1) Germination

1) Root length

) Shoot length

) Vigour index

v) Drymatter production

3.2.3.4.2. Standardization of a suitable medium for germination

The seeds from twelve different sced lots were acid scarified and then sown in
different media. The experiment was set up in CRD The details of media are presented

herein (ISTA, 1993).

1. Top of Paper
The seeds were laid on top of two layers of moistened germination paper placed in

petriplates.

2. Between Paper
The seeds were placed between two layers of moistened germination paper and

kept upright to facilitate germination.

3. Sand
Seeds were sown in germination trays filled with sterile sand having particle size

between 0.8 mm and 0.05 mm diameter and pH range of 6.0-7.5.

The seeds sown in the above media were kept in a germination room maintained as
per ISTA (1993) rules. The observations as hereunder were recorded.
1) Germination
i) Root length

ili) Shoot length

4!



iv) Vigour index

v) Drymatter production

3.2.3.5. Standardization of quick viability (tetrazolium) test
Four replicates of 100 seeds each drawn at random from the pure seed traction

were used for this study. The design used for this study was CRD

1. Preconditioning method
The preconditioning methods include (1) acid scarification followed by 12 h water

soaking and (ii) nipping off seed coat followed by 12 h water soaking.

2. Preparation method

i) Complete removal of seed coat without injury to the embryo.

i1) Removal of seed coat and splitting of the cotyledons with careful retention of the
embryo in one of the cotyledons.

1) Removal of seed coat and cutting the cotyledons transversely

3. Tetrazolium concentration
The seeds after preconditioning and preparation were soaked in 0.5 and
}.0% aqueous solution of 2, 3, S-triphenyl tetrazolium chloride with pH range of 6.5-7.5

and kept in a hot air oven maintained at 40 + 2°C for 2 h for staining.

The viable and non-viable seeds were grouped as per ISTA (1993) rules.

xJ



3.2.3.6. Standardization of vigour tests
3.2.3.6.1. NaCl salt stress test

The acid scanfied seeds (4 x 100) were sown in sand medium and watered with
different concentrations of NaCl viz., 0.25, 0.50, 0.75 and 1.00% to induce the salt stress
The irrigation with tap water served as control. The experiment was set up in CRD The
following observations were recorded.
1) Germination
i1) Root length
1) Shoot length
iv) Vigour index

v) Drymatter production

3.2.3.6.2. pH test

The acid scarified seeds from five seed lots each representing five agroclimatic
zones were sown i sand medium with four replications of 100 seeds each. pH solutions
ranging from 4 to 10 were prepared and used for watering the sand medium. The tap
water served as the control. The experiment was set up in CRD. At final count day, the
observations as mentioned below were recorded.
1) Germination
i) Root length
ii1) Shoot length
iv) Vigour index

v) Drymatter production

3.2.3.6.3. Poly Ethylene Glycol (PEG) Test
The seeds of five seed sources after scarification with commercial grade sulphuric

acid were soaked in solutions of Poly Ethylene Glycol (PEG) at different concentrations



Ul
viz,, 0.25, 0.50, 0.75, 1.00 and 1.25% for 24 h The water soaked seed formed the
control. Then 4x100 seeds were sown in sand medium The design followed was CRD
with four replications. At final count day, the following observations were recorded
i} Germination
it) Root length
i) Shoot length
iv) Vigour index

v) Drymatter production

3.2.3.6.4. Accelerated aging test

Seeds of twelve seed lots were surface sterilized in 2% sodium hypochlonte
(NaOHCl) followed by rinsing in sterile distiled water. The seeds were subjected to aging
in an accelerated aging chamber maintained at 40 £ 1°C and 98 1 2% relative hunudity
For this, the acid scarified seeds were spread in a single layer on a bronze wire mesh seed
holders kept in plastic boxes (12 x 12 x 5.5 cm size) containing water to a depth of | cm.
The boxes were tightly covered with lids and then transferred to the aging chamber.
Besides initial sampling (0 day aging), seed samples were drawn at 2, 4, 0. 8 and 10 days
interval and tested for germination using 4 x 100 seeds sown in sand medium. The design
used for this experiment was CRD. At final count day, the following observations were
recorded.
1) Germination
1) Root length
tii) Shoot length
iv) Vigour index

v) Drymatter production




3.2.4.3.7. Standardization of seed health testing
1. Blotter medium

A sample of 4 x 100 seeds were drawn from the working sample of twelve seed
lots. The experiment was set up in CRD. They were sown at equal distance in sterile petri
plates containing three layer of moist filter papers (blotters) Then, they were incubated at
30 £ 2°C under 12 h of alternate cycles of light and darkness in a growth chamber fitted
with two white fluorescence tube lights. As the blotter become dry by 40 and sth day of
incubation, a few drops of sterile distilled water were added. After 8-10 days of
incubation, using stereoscopic binocular microscope the presence and frequency of seed

borne fungi were identified to the generic level

2. Agar medium
In this method instead of blotters the potato-dextrose agar was used as a medium
to identify the presence of seed fungi. The procedure was the same as followed in blotter

medium except the subsequent water addition after 4t and 5th day of incubation.

3.2.4. Standardization of nursery technologies for elite seedling production
3.2.4.1. Container size study

Seeds were sown in polybags of different sizes viz., 15x25 and 10x15 cm filled
with standard potting mixture to study the effect of container size on seedling growth. The
seedlings grown in raised bed formed the control. Completely randomised design with
8 replications was followed for experimentation. In each replication, 100 seeds were used.
The following observations on seedling growth parameters were observed on one,

three and five months after sowing in five randomly selected seedlings.

1) Root length
i) Shoot length

i) Shoot collar diameter
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1v) Number of leaves

v) Number of nodules

vi) Root and shoot fresh weights
vii) Root and shoot dry weights

viii) Total dry weight

3.2.4.2. Root trainer study

The seedlings were raised by sowing the sceds in different root trainer sizes
viz., 150, 300 and 600 cc filled with standard potting mixture of red soil, sand and
FYM in the proportion of 2:1:1 ratio. The seedlings grown in raised bed served as control.
The design used for this study was CRD. There were four replications with 100 seed cach.
Observations on seedling growth parameters were measured with randomly selected five
scedlings at one and three months after sowing.
1) Root length
i) Shoot length
1) Shoot collar diameter
iv) Number of leaves
v) Number of nodules
vi) Root and shoot fresh weights
vii) Root and shoot dry weights

viii) Total dry weight

3.2.4.3. Potting mixture study

To identify a suitable potting mixture for raising elite seedling, the following
potting mixture combinations were attempted. The design followed for this study was
CRD with three replications of 25 containers each.

T - Red soil:sand:FYM (2:1:1)

043
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T - Red soil:sand:vermicompost (2:1:1)
T3 - Red soil:sand:goat manure (2:1:1)
T4 - Red soil:sand:poultry manure (2:1:1)
Ts - Red soil:sand:sago waste (2:1:1)
Te - Red soit:sand:sand (2:1:1)
T7 - Red soil:sand: vermiculite (2:1:1)
Tg - Red soil:sand:lecaf litter compost (2:1:1)
Tq - Red soil:sand:raw coir pith (2:1:1)

The following observations were recorded on 28 days after sowing with five
randomly selected seedlings.
i) Germination
i) Root length
i) Shoot length
iv) Vigour index
v) Drymatter production
3.2.4.4. Seedling grade study

The six month old seedlings were graded in sufticient numbers according to height
and diameter and planted in 30x45 cm size polybags filled with standard potting mixture.

The seedling grade classes are as follows.

Seedling grade classes Measurements

1. Height classes

SH 1 15-25 cm

SH 2 26-45 cm

SH3 46-60 cm

SH 4 61-75 ¢cm
Il Diameter classes

SD 1 2.1-3.5mm

SD2 3.6-5.0 mm

SD 3 5.1-6.5 mm
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The experiment was set up in CRD with seven replications with 25 seedlings each.
The following observations on seedling growth parameters were taken initially and on one

and three months after transplanting in five randomly selected seedling.

1) Root length
i1) Shoot length
iii) Shoot collar diameter
iv) Number of leaves
v) Number of nodes
Individual nodes were counted and expressed in numbers.
vi) Number of nodules
vil) Root and shoot fresh weights
viit) Root and shoot dry weights

ix) Total dry weight

3.3. Statistical interpolation

The data collected from various experiments were analysed statistically adopting
the methods described by Panse and Sukhatme (1978). The percentage values were
transformed into angular (Arc sine percentage) values before carrying out statistical

analysis,
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CHAPTER IV
RESULTS

4.1. SELECTION OF CPTs

The average Girth at Breast Height (GBH), plant height and Clean Bole Height
(CBH) for the CPTs of Albizia lebbek selected from twelve different seed sources were
180.1 ¢cm, 17.8 m and 2.9 m, respectively (Table 2). The highest GBH, plant height and
CBH were 2886 cm, 23.7 cm (Anamalai WLS) and 3.7 m (Ramanathapuram)
respectively. The lowest GBH, plant height and CBH were 128.3 cm, (Aliyar), 12.6 m and

1.9 m (Chinglepet), respectively.

4.2. EFFECT OF SEED SOURCE ON SEED QUALITY
4.2.1. Measurement of physical characteristics of seeds
i. Seed length
Variation among seed sources found to be non-significant. The average length of

the seed measured for different seed sources was 9.76 mm (Table 3).

ii. Seed breadth

The breadth of individual sced had shown significant variation among seed sources
(Table 3). The seed breadth was higher in the seeds collected from Coimbatore (7.9 mm)
which was followed by seeds collected from Erode (7.10 mm) and Trichy (7.0 mm). The

seeds collected Mettupalayam recorded minimum seed breadth (6.60 mm).

iti. Seed thickness
The difference among the seed sources found to be significant (Table 3) The

average seed thickness was 2.30 mm.



Table 2. Mean morphometric traits for Candidate Plus Trees (CPTs) of 4. lebbek in
different seed sources

Seed source

No. of CPTs

Girth at Breast

Tree height  Clean Bole

selected Height (cm) {m) Height (m)
Tiunelvel 5 1652 n2 56
Ramanathapuram 4 168 S 203 37
Madurai 5 185.5 183 28
Arupukottai 6 198.0 210 28
Anamalat WLS 8 288.6 237 35
Aliyar 6 128.3 16.6 2.5
Coimbatore 5 198.2 18.2 32
Mettupalayam 6 144.0 14.8 30
Erode 7 181.9 149 32
Salem 4 167.5 3.6 23
Chinglepet 5 165.8 12.6 1.9
Trichy 5 170.0 17.4 24
Mean 6 180.1 178 29




Table 3. Evaluation of physical characteristics and insect attack of seeds of 4. /lebbek in
different seed sources

Seed Seed Seed Weight of Insect

Seed source length breadth thickness  individual attack
{mm) {(mm) {(mm) seed (mg) (%6)
Tirunelveli 83 6.80 23 118 23
Ramanathapuram 107 670 24 103 27
Madurai 10 4 6.065 24 140 10 4
Arupukotta 9.9 6.65 2.4 138 78
Anamalai WLS 10.1 6.80 2.1 125 14
Altyar 9.7 6.90 2.3 137 1.0
Coimbatore 10.6 7.90 23 143 9.0
Mettupalayam 98 6.60 22 11 3.1
Erode 9.7 7.10 2.5 116 57
Salem 10.1 6.95 1.9 115 56
Chinglepet 9.4 6.65 2.6 142 24
Trichy 8.4 7.00 2.2 103 158
E\;I-e.e;n" 9.76 6.89 23 124 56 o
SEd NS 0.271 0.100 0.10 0.148

CD (0.05) NS 0.541 0.200 0.21] 0.295
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iv. Individual seed weight

The weight of individual seed exhibited significant difference among different seed
sources (Table 3). The seed weight was more in samples from Coimbatore (143 mg)
which was on par with seeds from Chinglepet (142 mg). The lowest seed weight was
recorded by Trichy and Ramanthapuram (103 mg). The average individual seed weight

was 124 mg.

v) Insect damaged seed

The seed sources showed significant variation for the insect damaged seeds. The
average insect damage for seed collected from different sources was 5.6 per cent (Table
3). The lowest insect damage was recorded in Aliyar (1 per cent) which was followed by
Anamalai WLS (1.4 per cent). More insect damage was recorded in Trichy (15.8 per cent)

which was followed by Madurai (10.4 per cent).

4.2.2, Asscssment of germination, seedling growth and biomass under nursery
conditions at two months after sowing

i. Germination

Germination showed significant variation among sced sources. The average
germination irrespective of seed sources was 80 per cent. The germination was higher in
Tirunelveli (94 per cent) which was on par with Anamalar WLS (91 per cent). The
next best source was Mettupalayam (90 per cent). The germination was less in

Trichy (60 per cent) (Table 4).

ii. Root length

Seed sources showed significant variation for the root length. Seedlings raised
from Coimbatore seed source recorded longer root (32.2 cm). The other sources showing
better root length were Aliyar (27.5 cm), Mettupalayam (25.8 ¢m) and Anamalai WLS

(25.3 cm). Trichy (15.6 cm) recorded the shortest root length (Table 4).
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iii. Shoot length
Seed sources showed significant variation for shoot length of the seedlings. The
average shoot length for different seed sources was 1229 ¢m The shoot length was found
to be more in Arupukottai (21 1 cm) which was followed by Tirunehveli (16 # cm) Trichy

source measured the shortest shoot length (7.8 cm) (Table 4).

iv. Shoot collar diameter
The shoot collar diameter varied signmficantly among difterent seed sources
(Table 4) The shoot collar diameter was more in Tirunelveli, Ramanathapuram and

Alivar (0 4 cm), white it was less in Erode and Trichy (0.2 cm)

v. Number of leaves

Number of leaves varied significantly among seed sources. The average number of
leaves was 18.3. Arupukottai source registered more number of leaves (23.6) which was
on par with Aliyar (20.4) and Coimbatore (20.2) While less number of leaves was

registered in Erode (15.6) (Table 4).

vi. Number of nodules
Nodule number varied significantly among seed sources (Table 4). More number
of nodules was observed from Madurai seed source (34.4) which was followed by

Coimbatore (33.6). Number of nodules was less in Trichy seed source (7.2).

vii. Root and shoot fresh weights
Seed sources showed significant variations for the root and shoot fresh weights.
The average root and shoot fresh weights were 6.95 and 987 g seedling-!. The root

and shoot fresh weights were more in Arupukottai (952 g seedling") and
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Coimbatore (14.28 g seedling-1) respectively. While Trichy recorded less root and shoot
fresh weights of 3.03 and 4.84 g seedling™! respectively (Table 4).
viii. Root and shoot dry weights

Variations were found to be significant among seed sources for root and shoot dry
weights Aliyar on par with Arupukottai recorded more root dry weight (3.02 and 2.93 g
seedling-1). While Trichy recorded less root dry weight (1.06 g seedling-1). Shoot dry
weight was more in Arupukottai (6.62 g seedling-1) and less in Trichy (1.52 g seedling™1)

(Table 4)

ix. Total dry weight

Total dry weight of the secdling showed significant variation among seed
sources (Table 4). The total dry weight of the seedling was more in Arupukottai
(955 ¢ sccdling‘l). The next best source was Aliyar (7.51 g seedling’]), Trichy source

registered less total dry weight of 2.58 g seedling™!.

4.2.3. Assessment of seedling growth and biomass under nursery conditions at four
months after sowing

i. Root length

Seedlings raised from Coimbatore seeds had the longest root length of 49.0 cm
which was on par with Madurai (44.6 cm), Arupukottai (43.3 cm), Tirunelveli (42.7 cm)
and Aliyar (42.7 c¢cm). The root of seedling from Trichy (21.2 c¢m) and Chinglepet

(29.2 ¢m) were shorter (Table 5).

ii. Shoot length
Seedlings from Arupukottai (27.8 cm) recorded longer shoot which was followed
by Madurai (26.4 ¢m), Salem (26.0 cm) and Coimbatore (25.2 cm). Whereas shorter shoot

length was recorded by Ramanthapuram (18.5 cm) (Table 5).
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iii. Shoot collar diameter
Shoot collar diameter was more in Aliyar and Tirunelveli (0 9 ¢m) and they were
on par with Arupukottai (0.8 cm). The shoot collar diameter was less in Anamalar WLS

and Salem (0.5 ¢m) (Table 5).

iv. Number of leaves

Number of lcaves varied significantly among the seed sources More number of
leaves was registered in the scedlings obtained from Arupukottai (28 7) which was on par
with Coimbatore (27.0). The number of leaves in Anamalai WLS and Aliyar were 24 6 and

23.7 respectively. It was less in Ramanthapuram (17.3) (Table §)

v. Number of nodules
Seedlings raised from Coimbatore recorded more number of nodules (37 3)
Whereas Madurai (33.3) and Arupukottai (31.0) were the next best sources The nodule

number was the lowest (15.7) in Ramanathapuram (Table 5).

vi. Root and shoot fresh weights

Seed sources showed significant variations for root and shoot fresh
weights. Among the seed sources, Arupukottai (10.10 g seedling'l) followed by
Coimbatore (9.28 g seedling=!) and Aliyar (9.16 g seedling-!) recorded more root fresh
weight. While seedling from Trichy recorded less root fresh weight (6.27 g seedling™})

(Table 5).

Seedlings from Coimbatore (15.48 g seedling=1) showed more shoot fresh weight.

The shoot fresh weight was less in Chinglepet (8.68 g seedling™!) (Table 5),
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vii. Root and shoot dry weights
Seed sources showed significant differences for root and shoot dry weights. Root
dry weight was more in Tirunelveli source (4.54 g sccdling‘l), whereas it was less in

Erode (2.18 g seedling-1) (Table ).

The shoot dry weight was more in Coimbatore source (7.57 g seedling-1) while it

was less in Chinglepet (2.81 g seedling=1) (Table ).

viii. Total dry weight

Significant variation was noticed among seed sources for seedling total dry weight.
The total dry weight was more in Arupukottai (11.34 g seedling=1) which was followed by
Coimbatore (10.86 g seedling-!1). While Chinglepet (5.62 g seedling™!) registered less

total drymatter production and it was on par with Salem (5.65 g seedling=!) (Table 5).

4.2.4. Assessment of seedling growth and biomass under nursery conditions at six
months after sowing

i. Root length

Root length of seedlings showed significant variation among seed sources. Among
the seed sources, Coimbatore (49.47 cm) measured the longest root. Which was followed
by Madurai (47.63 cm). The root length was shorter in Trichy source (28.77 cm)
(Table 6).

ii. Shoot length

Significant variation was noticed among seed sources for the shoot length of the
seedlings. Seedlings from Arupukottai measured the longest shoot (31.57 cm) which was
on par wit}'1 Salem (31.37 cm). Ramanathapuram recorded the shortest shoot of 20.80 cm

(Table 6).
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iii. Shoot collar diameter

The shoot collar diameter of the seedlings varied significantly among seed sources.
It ranged from 0.5 to 0.9 cm. The collar diameter of the scedlings from Tirunelveli,
Aliyar and Chinglepet recorded higher value (0.9 cm), while Salem recorded lower value

(0.5 cm) (Table 0).

iv. Number of leaves

Significant variations were recorded among the seed sources for the number of
leaves per seedling. Arupukottai seed source registered more number of leaves (32.0)
which was on par with Coimbatore (31.3) source. The next best sources were
Aliyar (27.3) and Madurai (27.0) which were on par with cach other. Less number of

leaves were noticed in seeds of Ramanathapuram (20.0) and Chinglepet (21.3) (Table 6).

v. Number of nodules

Number of nodules showed significant vanations among seed sources. Coimbatore
seed source performed better recording more number of nodules (40.3). Maduari and
Arupukottai recorded 34.3 and 32.3 respectively which were on par with each other.
The number of nodules was less for the seeds collected from Ramanathapuram (17.3)

(Table 6).

vi. Root and shoot fresh weights

Root and shoot fresh weights were found to show significant difference for seed
sources. Among seed sources, Arrpukottai (11.23 g seedling‘l) recorded more root fresh
weight, while seedlings from Chinglepet and Anamalai WLS (7.46 g seedling!) recorded
less fresh weight (Table 6).
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Tirunelveli source (17.14 g seedling™!) recorded more shoot fresh weight and it

was low in Trichy (9.53 g seedling-!) (Table 6).

vii. Root and shoot dry weights
Root and shoot dry weights varied significantly among seed sources. More root
dry weight was recorded from Tirunelveli source (6.40 g seedling-1) and less in Erode

source (3.22 g seedling‘l) (Table 6).

Arupukottai seed source recorded more shoot dry weight (7.26 g seedling!),

whereas it was less in Trichy source (3.42 g seedling'l) (Table 6).

viii. Total dry weight

Total dry weight showed significant difference among seed sources. Among seed
sources, barring Erode, Ramanathapuram, Salem, Chinglepet and Trichy, all other seed
sources recorded significantly higher total dry weight. The average total dry weight was
9.78 g seedling-1. Tirunelveli seed source recorded more dry weight (13.02 g seedling™1)
which was followed by Arupukottai and Coimbatore (1185 and 11.73 g seedling™!,
respectively) (Table 6).

4.2.5. Effect of seed source on survival and establishment of seedlings in the field at
three months after planting

i. Survival.

The average survival percentage irrespective of seed sources was 87. Seedling
survival was higher in Coimbatore seed source (93 per cent). Erode (90 per cent) and
Tirunelveli (89 per cent) were the other sources which recorded better survival.
Ramanathapuram seed source recorded lower survival of 83 per cent and it was on par

with Arupukottai (84 per cent) and Trichy (85 per cent) (Table 7).



ii. Plant height

The taller plant of 48.0 cm was recorded in Mettupalayam source which was on
par with Aliyar (47.6 cm). The plant height from Chinglepet, Trichy and Salem were
shorter (31.3, 29.7 and 29.5 cm respectively) and they were on par with ecach other

(Table 7).

iii. Shoot collar diameter
Shoot collar diameter was more in Anamalai WLS (0.71 c¢m), whereas it was less

in Arupukottai source (0.52 cm) (Table 7).

iv. Number of leaves
Number of leaves was more in Ramanathapuram source (5.7) and it was on par
with Anamalai WLS (5.3) and Coimbatore (5.0). Tirunelveli and Erode registered less

number of leaves (3.3 and 3.7 respectively) (Table 7).

4.3. STANDARDIZATION OF SEED TESTING PROCEDURES

4.3.1. Standardization of sample size for submitted and working samples

The weight of the working sample from different seed sources was calculated
as per ISTA (1993) rules. The average weight of 2500 seeds among seed sources was
276.15 g. Among seed lots it varied from 232.43 g (Ramanathapuram) to 338.12 g
(Coimbatore). The weight of the submitted sample arrived at was 2760 g or 2.760 kg, (ten

times the size of working sample) (Table 8).

4.3.2. Standardization of purity analysis
The pure seed fraction differed significantly for the seed lots (Table 9). The

average pure seed was 99.1 per cent. Higher percentage of pure seed (99.7 per cent) was

bJ



Table 7. Performance of different seed sources of A. lebbek seedlings in the field
at three months after planting

| . [ Survival Plant height | Shoot collar Number of
Seed source o .
[ (%) (cm) diameter (cm) leaves
- . ]
Tirunelveli ’ 89 (70.7) 452 0.63 33
|
|
Ramanathapuram ? 83 (65.0) 396 0.57 57
|
Madurai { 86 (08 3) 442 057 40
Arupukottai | 84 (60.5) 44.6 0.52 43
Anamalai WLS 86 (08.3) 356 0.71 53
Aliyar 88 (69.7) 47.6 0.56 43
Coimbatore 93 (75.0) 375 0.57 50
Mettupalayam 86 (68.3) 480 0.53 4.3
Erode 90 (71.6) 469 0.86 37
Salem 86 (68.3) 295 0.56 4.0
Chinglepet 87 (69.2) 313 0.60 4.0
Trichy 85 (66.9) 297 0.54 47
Mean l 87 (69.2) 40.0 0.60 43
SEd 1.2 091 0012 045
CD (P=0.05) 24 1.87 0.025 093

(Figures in parentheses indicate arc sine transformed values)




Table 8 Standardization of sample size and weight for 4. lehbek

Seed lot 100 seed 1000 seed Weight of Submuitted
weight weight working sample sample
(g) () size (g) (2500 seeds) size (g)
Tirunelveli 9977 99.77 28229 28229
Ramanathapuram 9537 9537 23243 23243
Madurai 11.708 117.08 276 06 2760.6
Arupukottai 11.841 118.41 272.82 27282
Anamalai WLS 8018 80 18 295.60 2056 0
Aliyar 11.574 11574 29186 20186
Coimbatore 13.500 135.00 33811 33811
Mettupalayam 9494 94 94 23571 23571
Erode 11400 114.00 28702 28702
Salem 10.041 100.41 25424 2542 4
Chinglepet 12 888 128 88 314.02 31402
Trichy 9351 93.51 233.65 23365
Mean 10.776 107.76 276.15 2761.5
Ccv 2.15 215
SD 0.23 2.14
SEd 6.057 60.57
CD (P=005) 12,115 12115
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Table 9. Standardization of purity analysis in A. lebbek

Seed lot

Tirunelveli 99.5
Ramanathapuram 98.5
Madurai 99 7
Arupukottai 99.4
Anamalar WLS 99 .6
Aliyar 99 .6
Coimbatore 99.0
Mettupalayam 992
Erode 983
Salem 99.1
Chinglepet 98 4
Trichy 983
' Mean 99.1

SEd 0.22

CD (P=0.05) 0.43

0.0
04
0.4
1.0
08
17
09
1.6
1.7

0.9

co
D —



recorded in seed lots from Madurai which was on par with Anamalai WLS and
Aliyar (99.6 per cent each). The pure seed fraction was lower in seed lots from
Trichy (98.3 per cent), Erode (98.3 per cent) and Chinglepet (98.4 per cent) which were

on par with each other.

The sced lots from various seed sources showed significant variations for inert
matter (Table 9). The inert matter was more (1.7 per cent) each in Trichy and Erode
which was on par with Chinglepet (1.6 per cent). The least percentage of inert matter was

recorded in Madurai seed lot (0.3 per cent).

4.3.3. Standardization of hundred seed weight

The seed lots collected from different seed sources displayed significant difference
for 100 seed weight (Table 8). The mean 100 seed weight was 10.776 ¢ The 100 seed
weight was higher in Coimbatore (13.500 g) followed by Chinglepet (12 888 g). It was
less in Anamalai WLS (8.018 g). The standard deviation calculated was below 4.0

(SD value of present study was 0.23), and therefore confirms to ISTA (1993) standards.

4.3.4. Standardization of germination test requirements

4.3.5.1. Standardization of pretreatments to break seed dormancy
1. Acid scariftcation

The germination differed significantly among different durations of acid
scarification. There was a significant increase in germination as the duration of
scarification increases upto 30 min. and thereafier it decreased. The higher germination of
88.3 per cent was obtained at 30 min. acid scarification which was followed by 25 min.
(81.8 per cent). A germination of 26.5 per cent was recorded in unscarified control

(Table 10).
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The longest root of 13.0 cm and shoot of 11.3 cm were recorded at 35 nun. and

15 min. scarification, respectively (Table 10).

Seeds scarified for 25 min. recorded higher vigour index (1886), while higher
drymatter production was recorded with 30 min scarification (0.241 g seedling->)

(Table 10).

2. Combination of acid scarification and GAj3

Seed germination of Albizia lebbek expressed significant variation among
seed lots, treatments and their interactions. Among the treatments, scarification with
H>S04 25 min + 24 b water soaking recorded higher germination (73 per cent)
irrespective of the seed sources. The next best treatments were acid scarification followed
by GA3 200 ppm soaking for 24 h (70.6 per cent) and acid scarification followed by GA3
100 ppm soaking for 24 h (69.2 per cent). Irrespective of the treatments, Erode (73.8 per
cent) recorded higher germination and it was on par with Aliyar (73.3 per cent). These
were followed by Madurai (71.7 per cent). Sceds from Trichy source registered lower
germination of 55.6 per cent. The interaction between seed sources and treatments
showed that seeds from Aliyar given with HoSOy4 25 min. followed by 24 h water soaking

recorded the highest seed germination of 83.5 per cent (Table 11).

3. Standardization of suitable growth regulator
.. Germination
GA3

Both seed lots and treatments and also their interactions were significant for
germination. Among the different concentrations of GA3, germination was enhanced at
200 ppm (69.9 per cent), and further increase in ppm levels decreased the germination.

Among the seed lots, higher seed germination was registered in Aliyar (76.6 per cent).

74



79

Table 10. Standardization of dormancy breaking pre-treatments in A. lebhek - Acid scarification

Duration of acid | Germination | Root length | Shoot length | Vigour [?r‘ymat;er ]
DR o, : _ production
scartftcation (%o) (cm) (cm) idex T

B T o (gseedlings )
i
0 nin | 265(309) {105 9.4 528 0.120

S min 46.5(42.9) 12.6 10.0 1049 0118

10 min 55.7 (48.3) 10.7 8.9 1091 0.108

IS min | 648 (536) 94 1.3 1330 0117

20 min 775617 | 119 98 1078 0165
25 min 818(64.7) 12.3 10.8 1880 0221
30 min 88.3 (69.9) 122 84 1818 0.241
35 min 69.5 (56.4) 13.0 93 1543 0212
Mean 63.8 (53.6) 1.6 97 1360 l 0.163
Skd 1.11 0.55 0.51 492 0.005
CD (P=0.05) 2.29 1.13 1.06 101.5 0.011

(Figures in parentheses indicate arc sine transformed values)
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Next best lots were Erode (73.8 per cent), Coimbatore (72.9 per cent) and Madurai
(72.3 per cent). The lower germination was registered by Trichy (61.1 per cent). The
interaction effect showed that seed germination was higher from Aliyar at GA3 400 ppm

(78.7 per cent) (Table 12)

TIAA

The differences among seed lots and 1AA concentrations were significant for seed
germination. Seeds soaked in IAA 200 ppm (81.6 per cent) followed by IAA 100 ppm
(77.1. per cent) enhanced the seed germination. While 500 ppm recorded only 68.9 per
cent germination. Among the seed lots, higher germination was registered in Coimbatore
(81.8 per cent) and it was on par with Aliyar (81.4 per cent). Whereas lower germination
was recorded in Trichy (68.9 per cent). The interaction between seed lot and 1AA
concentration revealed that Coimbatore at 1AA 200 ppm recorded more germination of
90.3 per cent. Whereas it was less in Anamalai WLS at 1AA 500 ppm (62 per cent)

(Table 12),

IBA

With respect to seed soaking with IBA, increased germination was obtained for
IBA 200 ppm (75.0 per cent) which was followed by IBA 300 ppm (69.9 per cent). Aliyar
gave better germination (78.3 per cent) which was on par with Madurai (78.0 per cent).
The next best fot was Arupukottai (76.8 per cent). Trichy registered lower value of 60.6
per cent. The interaction effect showed that Madurai at IBA 200 ppm (85.0 per cent)
recorded higher seed germination. Whereas it was lower from Chinglepet seed soaked in

IBA 500 ppm (58.6 per cent) (Table 12).
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Among the three growth regulators, IAA 200 ppm registered the highest
germination of 81.6 per cent which was followed by 1AA 100 ppm (77.1 per cent). The

third best trecatment was IBA 200 ppm (75.0 per cent).

ii. Root length
GA3

Significant variations were noticed for the root length among the seed lots and
concentrations. The root was found to be lengthier at GA3 400 ppm (13.52 ¢cm) which
was 43 per cent increase over 100 ppm (9.48 cm). Among the sced lots, Coimbatore
proved the best with lengthier root (13.58 cm) which was on par with Arupukottai
(13.37 cm) and Madurai (13.36 cm). The interaction was also significant. Madurai which
received GA3 400 ppm (18.13 cm) proved to be lengthier. Whereas shorter root was
recorded with Erode seeds at GA3 100 ppm (7.20 cm) and this was on par with Anamalai

WLS (7.23 cm) at GA3 200 ppm (Table 13),

IAA

Performance of root length at IAA 200 ppm was the best with 16 .45 cm. While it
was the shortest in IAA 500 ppm (10.43 cm). Among the seed lots, Mettupalayam on par
with  Coimbatore recorded longer root of 16.58 cm and 1651 respectively. It was
lower in Trichy (10.86 cm). The interaction effect showed that Mettupalayam seed at
IAA 100 ppm registered longer shoot (22.40 cm) and it was shorter in Salem seed lot

(8.80 cm) which received 1AA 500 ppm (Table 13).

IBA
Root length was found to be more at lower levels of IBA viz., IBA 100 ppm
(15.88 cm) and it reduced as the ppm level increases. Root length was found to be non

significant for the seed lots and their interactions (Table 13).
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Of all the three growth regulators, 1AA 200 ppm resulted in longer root

(16.45 cm) compared to IBA and GA3 treatment at five different ppm levels,

iii. Shoot length
GA3

The shoot was found to be more at lower ppm levels ie, GA3 100 ppm (7.25 cm)
and reduced at higher levels. Among the seed lots, Trichy (943 cm) recorded longer
shoot, while it was shorter in Erode source (5.42 cm). Their interactions showed that at
GA3 200 ppm, Trichy (10.34 c¢m) and Ramanathapuram at GA; 400 ppm (4.40 cm)

recorded the longest and shortest shoot, respectively (Table 14).

IAA

1AA 200 ppm (11.02 cm) followed by 300 ppm (10.16 cm) registered longer shoot
compared to other ppm levels. The shoot length ranged from 6.55 cm (Tirunelveli) to
12.26 cm (Coimbatore) among seed lots. The interaction eftfect showed that Coimbatore
seed soaked at TAA 200 ppm recorded longer shoot (15.23 cm). Whereas it was shorter in

Tirunelveli seed soaked (5.23 cm) at IAA 400 ppm (Table 14).

1BA

Similar to 1AA treatment, IBA also registered fonger shoot (9.64 cm) at 200 ppm.
At higher ppm levels a reduction in shoot length was noticed. Comparing the seed lots
alone, longer shoot was measured in Coimbatore (10.35 ¢m) and it was on par with Salem
(10.15 c¢m). It was the shortest in Tirunelveli (6.39 cm). The interactions showed that
Madurai seed soaked in IBA 200 ppm recorded longer shoot of 11.43 cm. It was shorter

in Tirunelveli seed soaked (5.60 cm) at IBA 500 ppm (Table 14).
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Among the three growth regulators at five different ppm levels, 1AA resulted
in longer shoot (11.02 cm) at 200 ppm, while it was only 9.64 cm and 7.25 cm with

IBA 200 ppm and GA3 100 ppm respectively.

iv. Vigour index
GAj3

The vigour index showed increasing trend from 1158 (GA3 100 ppm) to 1387
(GA3 400 ppm). At 500 ppm, a decrease in vigour index was observed. Among the seed
lots, greater vigour index was recorded in Coimbatore (1461) which was followed by
Arupukottai (1373). The lower vigour index was noticed in Chinglepet (1113). The
interaction effect showed that at GA3 400 ppm, Madurai (1697) recorded higher vigour

index (Tab}c 15).

IAA

At TAA 200 ppm, the vigour index was higher (2217) and 1t reduced at
IAA 500 ppm (1299). Among seed lots, the vigour index ranged from 1391 (Trichy) to
2336 (Coimbatore). The interaction effect showed that at 200 ppm Coimbatore recorded
higher vigour index (3101). It was low with Mettupalayam at TAA 300 ppm (865)
(Table 15).

IBA

IBA soaking performed better at 200 ppm (1558) for vigour index which reduced
as the level increased upto 500 ppm, which recorded vigour index of 1220. Among the
seed lots, Coimbatore recorded higher vigour index (1789) and it was on par with Aliyar
(1766). Lower vigour index was noticed by Tirunelveli (1067). The interaction effect
revealed that at IBA 100 ppm, higher vigour index was recorded in Aliyar (2051).

Whereas it was lower in Tirunelveli at IBA 500 ppm from (866) (Table 15).
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For this parameter, among three growth regulators, IAA 200 ppm outperformed

others.

v. Drymatter production

Soaking of seeds separately in GA3, IAA and 1BA at 200 ppm each gave more
drymatter production of 0.129, 0.182 and 0.143 g seedling™ respectively. Beyond this
level, a decrease in drymatter production was recorded. Among seed lots, Mettupalayam
recorded higher drymatter production (0.137 g seedling™>). Drymatter production was less
in Madurai (0.112 g seedling-3), Aliyar (0.122 g seedling™>) and Ramanathapuram
(0.107 g seedling-). The interaction effect between seed lots and growth regulators was
significant. The drymatier was more in Arupukottai (0.197 g seedling-7) at GA3 200 ppm.
Chinglepet performed better both for 1AA and IBA at 200 ppm with 0311 and

0.211 g seedling™>, respectively (Table 16).

Among the growth regulators and concentration, 1AA 200 ppm resulted in more

drymatter production (0. 182 g seedling'S) compared to other treatments.

4. Infusion of growth regulators
i. Germination

Irrespective of seed lots, the seeds infused with GA3 100 ppm recorded higher
germination (83.3 per cent) compared to kinetin 100 ppm (80.6 per cent) and control
(76.5 per cent). Among seed lots, seeds from Aliyar (88.2 per cent) recorded more
germination followed by Mettupalayam and Arupukottai (87.1 and 87.0 per cent,
respectively). The interaction effect showed that higher germination was recorded by

Tirunelveli (93.6 per cent) under GA3 100 ppm (Table 17).
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Table 17 Effect of seed infusion with growth regulators on seed germination (%) of

A lebbek

Treatments (T)

% Seed lot (L) Control GA- Kinetin Mean

' Tirunelveli 756 (605)]  93.6(743) 853 (67 6) 84.5 (67 4)
Ramanathapuram 82.0 (64.9) 83.7(66.2) 88.0 (69.8) 850 (606.9)
Madurat 80.0 (63 .4) 85.0(672) 56.6 (44.8) 73 8(58.5)
: Arupukottai 81.3(644) 87.7 (69.5) 92.0(73.0) 87 0 (069.2)
} Anamalai WLS 80.0 (63.5) 88 0 (74 3) 91.0 (67.6) 863 (08 6)
Alivar 84.3 (66.7) 91.3(72.9) 89.0(70.8) 88.2(70.1)
1 Coimbatore 79.7 (63.2) 86.3 (08.3) 88.6(704) 84 .8 (07.3)
. Mettupalayam 86.0 (68.1) 90.0 (71.6) 85.3 (67.6) 87.1 (69.0)
; Erode 80.6 (64.0) 90.3(71.9) 83 (657) 84 6 (67.2)
'+ Salem 60.3 (51.0) 64.0 (53.1) 65.6 (54.1) 03.3(52.8)
i Chinglepet 65.6 (54.0) 69.7 (56.6) 73.6 (59.1) 69.7 (56.6)
% Trichy 62.7 (65.0) 72.0 (58.1) 69.3 (69.8) 68.0 (55.6)
; Mean 76.5 (61.3) 83.3 (66.6) 80.6 (64.4)

L T LxT
SEd 3.99 1.99 6.92
CD (P=0.05) 7.96 3.08 13.79
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ii. Root length

The longest root was observed in GA3 100 ppm (13.7 ¢m) infused seeds compared
to kinetin 100 ppm and control. Irrespective of treatments, the root was the longest in
seeds from Coimbatore (14.6 cm) which was on par with Arupukottai (14.1 cm). While it
was the shortest in seeds from Trichy (10.2 cm). The interaction between treatment and
seed lots indicated that Tirunelveli seed which received kinetin 100 ppm observed the

longest root (17.6 cm) (Table 18).

iii. Shoot I.ength

The longest shoot was observed in Erode (13.1 cm) which was followed by
Coimbatore and Chinglepet (12.8 and 12.7 cm, respectively). While Anamalai WLS
measured the shortest shoot of 9.9 cm. The treatment x seed lot interaction showed that

Erode seeds with GA; 100 ppm registered the longest shoot of 16.9 cm (‘Table 19).

iv. Vigour index

The vigour index was more in GA3 100 ppm infused seeds (2247) compared to
control (1747). GA3 100 ppm infusion recorded 22.3 per cent increase in vigour index
over control, while it was only 12.0 per cent increase in kinetin 100 ppm. Among the seed
lots, Coimbatore recorded more vigour index (2325) which was followed by Arupukottai
(2246) and Tirunelveli (2177). The lowest vigour index was recorded by Trichy (1450).
The interaction effect revealed that Coimbatore at GA3 100 ppm (2709) recorded more

vigour index (Table 20).

v. Drymatter production
The drymatter production was more in GA3 100 ppm infused seeds
(0.903 g seedling'S) compared to control (0.580 g seedling=>). GA3 100 ppm infusion

recorded 36 per cent increase in drymatter production over control, while it was only
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Table 18 Effect of seed infusion with growth regulators on the root length (¢m) of

A lebbek

’ |
Seed lot (L) Control Treag:“‘s — Kinetin Mean ]
Tirunelveh RIS 133 17.6 140
Ramanathapuram 13.0 15.5 13 6 140
Madurai 119 146 15.3 140
Arupukotta 12.3 16.3 13.6 141
Anamalar WLS 11 14.3 13.0 128
Aliyar 13 .4 10.9 14.6 130
Coimbatore 133 17.5 12.9 14 6
Mettupalayam 11.0 13.5 12.3 123
Frode 108 129 2.1 120
Salem 12.1 12.4 13.8 12.8
Chinglepet 12.6 12.4 13.1 12.7
Trichy 8.5 10.5 116 10.2
| Mean 11.8 13.7 13.6
L T LxT
SEd 0.56 0.28 0.98
CD (P=0.05) 112 0.56 1.94
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Table 19 Effect of seed infusion with growth regulators on the shoot length (cm) of

A. lebbek
Seed lot (1.) ’j__w Control Trf:a(t}n;xtints - Kinetin ijn
Tirunelveli 1.6 13.5 9.5 IS
| Ramanathapuram 10.0 12,6 10.8 1.4
| Madurai 10.7 134 118 1o
Arupukottai 12.0 12.6 10.6 11.8
Anamalai WLS 86 10.4 10.6 9.9
| Aliyar 10.4 127 114 IS
| Coimbatore 13.1 139 11.5 12.8
Mettupalayam 11.9 12.3 117 12.0
Erode 119 16.9 10.5 3.1
Salem 11.2 12.8 11.2 117
Chinglepet 11.9 14.6 1.5 127
Trichy 8.8 12.3 11.8 10.9
Mean 11.0 13.2 1.1
L T LxT
SEd 0.53 0.27 0.92

CD (P=0.05) 1.05 0.53 1.82
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Table 20. Effect of seed infusion with growth regulators on vigour index of

A. lebbek
L Seed lot (L) fj_';(v‘ontrolm Tréaé?}‘\‘i“ti‘ (T)T ~ Kinetin ‘Mean |
Tirunelveli 1716 2508 2309 2177
Ramanathapuram 18806 2382 2147 2128
Madurai 1808 2380 1534 1907
Arupukottai 1977 2535 2220 2246
Anamalai WLS 1576 2174 2148 1966
Aliyar 20006 2155 2314 2158
Coimbatore 2104 2709 2162 2325
Mettupalayam 1969 2322 2047 2112
Erode 1830 2691 1876 2132
Salem 1405 1613 1640 1553
Chinglepet 1607 1882 1811 1767
Trichy 1085 1642 1622 1450
Mean 1747 2247 1986
L T LxT
SEd 281 141 48 7
CD (P=0.05) 56.0 28.0 97.1



bs )4
17.0 per cent increase in kinetin 100 ppm. Among the seed lots, Coimbatore recorded
more drymatter (0972 ¢ seedling'5) which  was followed by Chinglepet
(0917 g seedling‘S) and Madurai (0.879 ¢ seedling's)‘ The lowest drymatter was
recorded by Trichy (0.456 g seedling™3). The interaction effect revealed that Arupukottai

at GA3 100 ppm (1.202 g seedling->) recorded more drymatter (Table 21)

4.3.4.2. Standardization of a suitable medium for germination
i. Germination |

Higher germination was observed in sand medum (771 per cent) which was
followed by roll towel (74.9 per cent). Top of paper recorded the minimum value of
72.1 per cent. Among the seed lots, Commbatore (86.9 per cent) recorded more
germination which was followed by Aliyar (82.3 per cent). While germination was less in
Trichy (65.0 per cent). The interaction effect revealed that Coimbatore seed lot in sand
medium (92.0 per cent) followed by Aliyar (89.0 per cent) recorded more germination

(Table 22).

it. Root length

The seedlings from roll towel method showed lengthier root of 12.9 cm. While
those from sand medium showed shorter root (118 cm). Among seed lots, Coimbatore
registered longer root (15.2 cm), while it was shorter in Trichy (11.0 cm) . The interaction
between seed lot and germination medium showed that under roll towel medium,
Coimbatore recorded longer root of 16.0 cm. While shorter root was recorded from

Anamalai WLS (9.9 cm) in sand medium (Table 23).

iii. Shoot length
The longer shoot of 12.2 cm was measured in sand medium while 1t was shorter in

roll towel (11.1 cm). Among the seed lots, Coimbatore (13.7 cm) recorded the longest



Table 21 Effect of seed infusion with growth regulators on drymatter production

(g seedlings™) of 4. lebbek

Treatments (T)‘

seed ot (L) Control GA; Kinetriiiw O m_’__\jcan
Tirunelveli 0392 0.783 0652 0.609
Ramanathapuram 0.672 0932 0.833 0.812
Madurai 0.721 1.052 0.805 0.879
Arupukottai 0.531 1.202 0.805 0.846
Anamalai WLS 0.586 0.711 0.569 0.022
Altyar 0.476 0613 0.569 0.582
Coimbatore 0.780 1.166 0.964 0972
Mettupalayam 0.672 0.905 0.744 0.774
Erode 0.405 0.970 0.572 0.649
Salem 0.537 0.855 0.547 0.646
Chinglepet 0.794 1.070 0.888 0917
Trichy 0.389 0.577 0.401 0.456
Mean 0.580 0.903 0.701
L T LxT
SEd 0.0068 0.0034 00117
CD (P=0.05) 0.0134 0.0067 0.0232



Table 22. Standardization of a suitable medium for germination - Germination (%)

( . Germination media (M)
Seed lot (L 4 - .
| @ Sand Soil__| Topofpaper | Rolltowel | "o |
Firanelveli 78.7 77.0 74.0 85 3 78 8
(62.5) | (614) (59.4) (67 5) (62.7)
Ramanathapuram 5%1‘7 79.0 78.3 13.7 782
64.7) | (62.7) (62.3) (59 1) (62 2)
Madura 76.6 713 717 763 740
| G11) | (57.6) (578) (60.9) (59 4)
o 68.3 69.0 687 723 69 6
A kotta
rupURottal (55.8) | (562) (56 0) (58.3) (56 5)
| R 723 69.0 R13 813 76 0
Anamalai WLS
| namazal (583) | (56.2) (64.4) (64.4) (60 8)
Alivar 89.0 87.3 76.7 777 82 3
) (707 | (69.7) (61.1) (61 8) (65 8)
" 92.0 85 7 88.0 82.0 86 9
Coimbator g < :
| rmbatore (73.6) | (67.8) (69.7) (64 9) (69 0)
817 81.7 73.7 773 78 6
Mett lay: i
ctiupatayam 64.7) | (64.7) (59.1) (61.6) (62.5)
Erode 763 717 667 690 709
- 609) | (57.8) (54.7) (562) (57.4)
Salem 72.7 66.0 643 653 67 1
(58.5) | (54.3) (53.3) (53.9) (55 0)
e 69.3 68 3 60.7 66.6 663
Chinglepet .
nngiepe (56.4) | (55.8) (51.2) (54.7) (54.5)
Trichy 66.0 607 613 72.0 65.0
: (543) | (51.2) (51 6) (58.1) (53 8)
Mean 771 73.9 72.1 74.9 .
B 61.8) | (59.6) (58.4) (1 |
L M LxM
SEd 0.59 0.34 117
CD (P=0.05) 116 0.67 233

(Figures in parentheses indicate arc sine transformed values)
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Table 23. Standardization of a suitable medium for germination ~ Root
length (cm)

Seed lot (L) SandGermmmi(.:;iT e (I;:z)u towel Mean
Tirunelvel 121 119 110 117
Ramanathapuram 118 132 14.0 130
Madurai 12.8 10.6 109 IS
Arupukottai 10.6 12.7 10.5 1.3
Anamalai WLS 9.9 14.0 12.8 12.2
Aliyar 133 13.5 133 13.4
Coimbatore 152 143 160 15.2
Mettupalayam 11.7 11.8 14 8 12.7
Erode 11.5 12.5 13.1 12.4
Salem 10.5 11.0 14.0 1.8
Chinglepet 12.0 12.9 12.3 12.4
Trichy 10.4 11.0 11.6 11.0
Mean 11.8 12.5 12.9

L M LxM
SEd 0.27 0.13 0.47

CD (P=0.05) 0.54 0.27 0.94



shoot. While Salem and Erode (10.5 cm each) which was on par with Madurai (10.8 cm)
and Trichy (10.9 c¢m) recorded the shortest shoot. The interaction between medium and
seed lot showed that Coimbatore seed (14.9 cm) in soil medium recorded the longest
shoot. Whereas Tirunelveli and Madurai seeds in roll towel medium measured the shortest

shoot 0of 9.9 cm (Table 24).

iv. Vigour index

Higher vigour index (1836) was recorded in sand medium. While roll towel
recorded lower value (1730). Among the seed lots, seeds collected from Coimbatore
recorded higher value of 2556. Whereas lower value was observed in Trichy (1371). The
medium x seed [ot interaction revealed that Coimbatore sced lot in sand medium (2744)
recorded higher vigour index. While Trichy (1336) recorded lower vigour index in soil

medium (Table 25).

v. Drymatter production

More drymatter of scedling was registered by sand medium (0.364 g seedling'S_)
and less by soil medium (0.324 g seedling'S). Among the seed lots, Coimbatore recorded
more drymatter (0.406 g seedling=>). While less drymatter was recorded in Anamalai WLS
(0.273 g seedling=>) and it was on par with Chinglepet (0.285 g seedling=>). The medium
x seed lot interaction revealed that Coimbatore seed in sand medium (0.461 g seedling=>)
recorded higher drymatter production and Anamalai WLS seed in soil medium (0.226 g

seedfing'S) recorded lower value (Table 26).

4.3.5. Standardization of quick viability (Tetrazolium) test

1. Preconditioning method
Two methods of preconditioning were employed to break the hard seed and

facilitate preparation of seeds for tetrazolium testing. Of the two methods, when seeds

Jbu



Table 24. Standardization of a suitable medium for germination — Shoot
length (cm)

Seed lot (L) SandGerminatigx;;;mdia (I::())” el Mﬂean
Tirunelveli 125 109 9.9 1.1
Ramanathapuram 14.4 121 11.0 12.5
Madurai [1.4 11 9.9 10.8
Arupukottai 133 151 1S 12.0
Anamalai WLS 124 116 12.4 121
Aliyar IS 129 1.0 11.8
Coimbatore 147 14.9 s 137
Mettupalayam 12.8 12,5 12.0 12.4
Erode 10.6 10.6 103 10.5
Salem 10.7 10.1 10.7 10.5
Chinglepet 114 116 12.1 117
Trichy 10.6 11.0 11.0 10.9
Mean 122 119 1.1 -

|
L M LxM
SEd 0.25 0.13 0.44

CD (P=0.05) 0.51 0.25 0.88




Table 25. Standardization of a suitable medium for germination -
Vigour index

Germination media (M)m_

seed lot (L) Sand Soil | Rolltowel | M
Tirunelveli 1938 1758 1544 1747
Ramanathapuram 2127 1996 1961 2028

‘\
Madurai 1851 1550 1491 1031
Arupukottai 1630 1781 1510 1640
Anamalai WLS 1613 1762 2052 1809
Aliyar 2059 2132 1865 2019
Coimbatore 2744 2502 2423 2556
Mettupalayam 1994 2029 1972 1098
Erode 1692 1655 1562 1636
Salem 1497 1393 1589 1493
Chinglepet 1498 1678 1483 1553
Trichy 1391 1336 1386 1371
Mean 1836 1798 1736 -

L M LxM

SEd 272 13.6 472

CD (P=0.05) 543 27.1 94.0



Table 26. Standardization of a suitable medium for germination - Drymatter
production (g seedlings™)

Seed lot (L) s Germinatiso(:]media (Mr)mn o P?\—km—“
Tirunelveli 0.380 0.306 0.289 0325
Ramanathapuram 0.401 0.420 03706 0.399
Madurai 0.367 0.385 0357 0.309
Arupukottai 0.379 0310 0334 0341
Anamalai WLS 0.306 0.226 0.280 0273
Alivar 0.421 0315 0331 0350
Coimbatore 0.461 0.364 0.392 04006
Mettupalayam 0.404 0.384 0.360 0.383
Erode 0.343 0313 0.303 0.320
Salem 0.316 0.285 0280 0.294
Chinglepet 0.286 0.277 0292 0.285
Trichy 0.302 0.306 0.309 0.306
Mean 0.364 0.324 0326 -

L M LxM
SEd 0.0023 0.0013 0.0045

CD (P=0.05) 0.0052 0.0026 0.0090



were acid scarified and soaked in water for 12 h, few seeds still remained hard. Whereas,
nipping off the seed coat and water soaking resulted in complete imbibition of all seeds.

Therefore, the latter was adopted as the preconditioning method.

2. Preparation method
Of the four methods tried, removal of sced coat and splitting of cotyledons into
two halves facilitated easy interpretation of staining pattern in seeds compared to other

methods viz., longitudinal cut and transverse cut.

3. Tetrazolium concentration
Compared to 0.5%, 1.0% showed better results. Stained seeds were classified as

viable and nonviable sceds based on their staining pattern.

Among the seed lots, Mettupalayam recorded the highest percentage of
viable seeds (92.3 per cent) and low percentage of non-viable seeds. Anamalai WLS
(89.8 per cent). Arupukottai (87.2 per cent) Tirunelveli (86.0 per cent) and Coimbatore
(85.3 per cent) followed it. Low percentage of viable seeds was observed in Chinglepet

{706.5 per cent) which was on par with Salem (78.0 per cent) (Table 27 and 28).

4.3.6. Standardization of vigour tests
4.3.6.1. NaCl salt stress test
i. Germination

Germination was inversely related to the salt concentration. Compared to
germination recorded in tap water irrigation (69.0 per cent), a reduction of 15, 29, 42 and
52 per cent was recorded for 0.25, 0.50, 0.75 and 1.00 % salt concentrations, respectively.
Among the seed lots, Tirunelveli (60.1 per cent) showed the highest germination, while
Trichy (38.1 per cent) registered the lowest germination. Interaction between

seed lot x salt concentration showed that at 0.25% concentration more germination
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Table 27. Standardization of quick viability test (Tetrazolium test) in
A. lebbek - Viable seed (%)

Eﬁed lot (L) Tetgégs/:ilxrn concentraltiggo(C) - Mean J
Tirunelveli 88.3 (70.0) 84.0 (66 5) 860 (683) |
Ramanathapuram 82.0 (64.9) 76.7 (61 1) 793 (63.0)
Madurai 843 (66.7) 80.7 (63.9) 82.5(65.3)
Arupukotta: 79.0(62.7) 83.3(659) 87.2(64.3) !
Anamalat WLS 88.0 (65.7) 91.7 (73 3) 89.8 (71.5) |
Aliyar 793 (62.9) 83.7 (662) 81.5(040)
Coimbatore 83.0 (65.7) 87.7 (69.5) 85.3 (67.0)
Mettupalayam 90.0 (71.6) 94.7 (76.7) 923 (74.1)
Erode 83.7 (066.2) 79.3 (63.0) 81.5 (64.6)
Salem 74.0 (59.4) 82.0 (65.0) 78.0 (62.1)
Chinglepet 78.3 (62.3) 74.7 (60.0) 76.5 (61.0)
Trichy 77.3 (61.6) 80.3 (63.7) 78.8 (62.7)
Mean 82.3 (65.3) 83.2 (66.2)
L C LxC

SEd 0.78 0.32 1.10

CD (P=0.05) 1.57 0.64 2.22

(Figures in parentheses indicate arc sine transformed values)
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Table 28. Standardization of quick viability test (Tetrazoilum test) in

A. lehbhek - Non-viable seed (%o)

L.

Tetrazolium concentration ((‘)
S a% 8 T "

eed lot (L) 059 L0% Mean
Tirunelveli 11.7(20.0) 16.0(23.9) 13.8(21.7)

U SV S—

Ramanathapuram 18.0(25.1) 233(289) 20,7 (26.9)
Madurai 15.7¢233) 193(26.1) 17.5(24.7)
Arupukottai 21.0(20.2) 16.7(241) | 188(257)
Anamalai WLS 12.0(20.2) 8.3(16.7) E 102 (18.9)
Aliyar 207(27.0) 16.3(23.8) 18.5(25.4)
Coimbatore 17.0 (24 3) 12.3(20.5) 14 7(22.4)
Mettupalayam 10.0(18.4) 53(13.3) 7.7(15.9)
Erode 16.3 (23.8) 20.7 (27.0) 18.5(25.4)
Salem 26.0 (30.6) 18.0 (25 1) 22.0 (27.9)
Chinglepet 21.7(27.7) 25.0 (30.0) | 23.3 (28.9)
Trichy 22 7 (28.4) 19.7(263) | 212(27.4)
Mean 17.7 (24.7) 16 8 (23.8)

L C LxC

SEd 0.78 032 1.10

CD (P=0.05) 1.58 0.64 2.20

(Figures in parentheses indicate arc sine transformed values)
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(69.0 per cent) was obtained by Tirunelveli. Whereas it was less in Trichy at 1.0% salt

concentration (23.5 per cent) (Table 29).

ii. Root length

Root length showed significant variation among seed lot and salt concentration.
Root length recorded from tap water irrigation was 11.26 cm as against 10.74, 9.15, 7.48
and 6.69 cm in 0.25, 0.5, 0.75 and 1.0% salt concentrations respectively. Among seed
fots, Tirunelveli (10.78 cm) registered longer root, while Chinglepet (8.37 ¢cm) measured
shorter root. The interaction between salt stress and seed lot was significant in respect to
root length. Longer root length (12.43 ¢m) was measured at 0.25% salt concentration by
Tirunelveli. Chinglepet recorded the shortest root of 6.25 cm at 1.0% NaCl concentration

(Table 30).

iii. Shoot length

As the concentration of the salt solution increases from 0.25 to 1.0 %, the shoot
length decreased from 7.28 cm to 4.93 cm. The shoot length in tap irrigation was 7.90 cm.
Among seed lots, Tirunelvelt recorded the longest shoot of 7.53 cm while Chinglepet and
Trichy exhibited the shortest shoot (5.55 cm). The interaction effect indicated that
Tirunelveli at 0.25 % salt concentration performed better (8.35 cm) than Chinglepet

(4.23 cm) at 1.0% NaCl concentration (Table 31).

iv. Vigour index

Vigour index decreased from 1046 to 392 as the concentration of NaCl increases
tfrom 0.25 to 1.0 %. Vigour index of 1340 was registered by irrigating with tap water.
Tirunelveli (1147) showed greater vigour index, while Trichy showed lower vigour index

(564). The interaction between seed lot and concentration revealed that at
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Table 29. Standardization of vigour test in A. lehbek- NaCl salt stress test - Germination (%)
. NaCl concentrations ()
B Seed lot (L) Control 07959, 059, 075 9, 100, Mean
|
- Tirunelvehi 85.0 69.0 59.0 490 385 60. 1
| (67.2) (56.2) (50.2) (44.4) (383) | (51.3)
‘ Ramanathapuram 730 62.0 57.0 435 355 530
| (58.7) (51.9) (45.0) (41 2) (36 0) (46 8)
. Madurai 82.5 67.0 57.5 46.0 35.0 57.6
i (65.3) (54.9) (49.3) (42 7) (36.3) | (497)
- Aliyar 740 610 50.0 420 395 53 3
: (59 .4) (51.4) (45.0) (40 4) (389) | (471)
" Coimbatore 70.0 62.5 52.0 450 38.0 535
| (56.8) (52.2) (46.1) (42.1) (38.0) | (47.0)
| Erode 64.5 59.0 49.0 38.5 335 48.9
(53.4) (50.2) (44.4) (38.3) (354) | (44.4)
Salem 62.0 51.0 43.0 35.0 30.5 443
| (57.9) (45.6) (40.9) (36.3) (33.5) | (41.6)
| Chinglepet 56.0 48 5 40.5 310 250 | 402
1 (48.4) (44.1) (39.5) (33.8) (299) | (39.2)
| Trichy 54.0 465 38.0 285 23.5 38.1
! (47.3) (42.9) (38.1) (32.3) (28.9) | (37.9)
Mean 69.0 58.5 48.9 39.8 332
| (56.5) (49.9) (44.3) (39.1) (35.1)
L C LxC
SEd 0.03 0.22 067
CD (P=0.05)  0.60 0.45 134

(Figures in parentheses indicate arc sine transformed values)



Table 30 Standardization of vigour test in 4. lehbek ~NaCl salt stress test -Root length (cm)

Seed Iél (L) ,. Control 0257, Nag?sc;:cer1trlz(};_i?(_‘)g,:‘iii(f‘”) 0% Mean
Tirunelveh 1330 12.43 10.20 9 40 885 1078
Ramanathapuram 1173 10.90 8.65 7.¢0 668 911
Madurai 12.40 11.75 9.90 750 6.03 9.04
Alivar 1140 1075 938 7.40 6.68 912
Coimbatore 10.95 10.40 9.03 738 653 897
Erode 10.38 10.35 8.70 715 028 8 577
Salem 10.35 10.30 8.68 713 633 856
Chinglepet 10.33 9.80 8.60 6 88 6.25 837
Trichy 10.48 9.95 8.63 7.00 0.28 8.47
Mean 11.26 10.74 9.15 7.48 6.09

L C LxC
SEd 0.054 0.039 0.119
CD (P=0.05) 0.106 0.079 0.237
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Table 31. Standardization of vigour test in A. lebbek —NaCl salt stress test -Shoot length (cm)

Seed ot (L) | Conto 025 % Nag.] 5o, Cemr?)t.i;; i/«%i) Lo, | Men
' Tirunelveli 9.10 835 7 68 6.73 S 80 7583
Ramanathapuram 8.70 8.08 7.58 6.53 S.60 730
: Madurai 8.30 775 6 95 6.08 520 6 86
Altyar 8.58 7.95 7.05 618 530 7 01
Commbatore 775 713 6.20 533 4.85 0.25
Lrode 7.40 6.95 6.00 510 4 00 601
Salem 7.10 6.55 5.60 4 80 4.45 570
Chinglepet 7.07 6.45 5.45 4.53 423 5.55
Trichy 7.12 6.33 5.45 4.50 435 555
Mean 7.90 7.28 6.44 553 493
l

L C LxC

SEd 0.033 0.024 0.073

CD (P=0.05) 0.065 0.048 0.145




1u7
0.25% concentration Tirunelveli (1434) gave higher vigour index which was followed by

Madurai at same NaCl concentration (1306) (Table 32).

v. Drymatter production

Compared to drymatter production in tap water irrigation (0.393 g seedling™>), a
reduction of 7, 18, 33 and 39 per cent was recorded in 0,25, 0.50, 0.75 and 1.0% salt
concentrations, respectively. Under high stress conditions of 1.0%, Tirunelveli recorded
more drymatter 0.256 g seedling=> which was followed by Madurai (0.252 g scedling™>).
Irrespective of salt concentrations, Madurai (0.363 g seedling=>) showed more drymatter,
The Chinglepet seed lot was less tolerant to the salt stress by showing minimum total
drymatter (0.295 g secdling=>). The interaction effect showed that at 0.25%, Tirunelveli

registered more drymatter production (0.406 g secdling'5) (Table 33).

4.3.6.2. pH test
i. Germination

Significant differences were observed in germination due to irrigation with
different pH solutions. As the pH range proceeds towards neutral, there was an increase in
the germination. Seeds which were irrigated with solutions of pH 7, 8 and 9 performed
better (54.7, 61.7 and 59.7 per cent respectively) when compared to lower pH values. The
highest germination was recorded in pH 8 (61.7 per cent) while watering with solutions of
pH 10 gave 50.5 per cent. Interaction effect revealed that seeds from Coimbatore irrigated
with solutions of pH 8 recorded higher germination of 74.3 per cent, whereas Chinglepet

registered lower germination of 14.3 per cent, irrigated with solution of pH 4 (Table 34).

ii. Root length
Root length varied significantly for seed lot and pH solution. The root length was

more under pH 9 (15.08 cm) which was followed by pH 8 (14.54 cm). Among seed lots,



Table 32 Standardization of vigour test in . fehbek

1u8

NaCl salt stress test - Vigour index

Seed lot (L)' Control - 0950, Mlﬂ_a*(ol:g: CCl[]“.;(l,)l i;_?if((:(")I 7 ‘]7 ()0“,
Tirunelveli 1004 1434 1054 | 790
Ramanathapuram 1491 1167 828 018
Madurai 1708 13006 969 629
Aliyar 1497 1141 521 572
Coimbatore 1304 1095 807 570
Erode 1146 871 720 473
Salem 1081 859 614 418
Chinglepet 974 788 569 354
Trichy 950 757 535 328
Mean 1340 1046 769 | 528 |

L C LxC
SEd 162 121 362
CD (P=0.05) 32.0 239 716

414

473

Mean

—

1147

910

1005

901

842

660

589

564
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Table 33. Standardization of vigour test in A. lehhek- NaCl salt stress test - Drymatter
. . .5
production (g seedlings™)

md or () T Control 555733 Nag,lscg: Len tr‘:)“;? ZE() 109, | Mean
Tirunelveli ; 0.444 0.400 0349 0.300 0.256 0.350
Ramanathapuram 0.43] 0.399 0344 0.288 0.248 0.342
Madurai 0429 0.402 0.446 0.288 0.252 0.363
Aliyar 0384 0.365 0264 0.250 0.232 0.299
Coimbatore 0.379 0.348 0.281 0.260 0.243 0.302
Erode 0.309 0.345 0.289 0.252 0.232 0.298
Salem 0.371 0.350 0.293 0.256 0237 0.301
Chinglepet 0.368 0.340 0.281 0.251 0.235 0.295
Trichy F o 0.364 0.331 0.339 0.239 0.227 0.299

f Mean 0.393 0.365 0.321 0.264 0.240
L C LxC
SEd 0.0028 0.0021 0.0063

CD (P=0.05) 0.0056 0.0042 0.0125



able 34, Standardization of vigour test in A. lebbek - pH test - Germination (%)
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_ m ] pH value (P)
Sced lot (L) Control ) 3 0 7 J § TG 0 Mean
A . A . 0 )
runelveli 723 | 207 | 263 | 327 | 400 | 517 617 | s07 | 404
(58.2) | (27.0) | (30.9) | (34.9) | (44.4) | (459) | (S18) | (488) | (42.8)
liyar 693 273 34.0 380 603 63.0 567 373 483
(56.3) | (31.5) | (35.7) | (38.1) | (50.9) | (52.5) | (488) | (377) | (43.9)
nmbatore 80.6 337 390 44 7 S8 3 74 3 68 3 60 0 574
(63.9) | (33.5) | (38.6) | (41.9) | (49.8) | (59.6) | (558) | (50.8) | (49.5)
inglepet 85.3 143 23.7 40.7 503 57.0 593 517 478
(67.5) (22.2) 1 (29.1) | (39.6) | (452) | (49.2) | (50.4) | (45.9) | (43.6)
ichy 64.6 20.0 283 337 557 62.3 | 527 46.7 455
(53.5) (26.0) | (32.2) | (35.5) | (48.3) | (52.1) | (46.5) | (43.1) | (42.2)
zan 74.5 232 303 379 547 617 597 50.5
(59.9) | (28.6) | 33.3) | 37.9) | (47.7) | (51.8) | (50.7) | (45.3)
L P LxP
SEd 0.29 0.37 0.82
CD (P=0.05) 058 073 164

(Figures in parentheses indicate arc sine transformed values)
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Altyar performed better for root length (13.60 cm) compared to other lots. The interaction
between seed lot and pH value revealed that at pH 9, Alivar (16.50 cm) measured the
longer root, whereas shorter root was measured with Chinglepet (7.67 ¢m) at pH 4

(Table 35).

iii. Shoot length

Shoot length varied significantly for the seed lot and pH value.
The shoot length was more under pH 9 (14.08 ¢cm) and pH 8 (12.39 ¢m). Whereas pH 4
recorded shorter shoot of 6.52 cm. Among the seed lots, Aliyar (12.07 c¢m) recorded
longer shoot, whereas Trichy recorded shorter shoot of 9.52 cm. The interaction between
sced lot and pH indicated that at pH 9 Tirunelveli registered longer shoot (16.40 cm) and
it was on par with Aliyar (16.07 cm). Whereas Chinglepet registered shorter shoot of

5.93 ¢m when irrigated with pH 4 (Table 36).

iv. Vigour index

Therc was a gradual increase in the vigour index upto pil 9 (1742) compared 10
lower pH levels and thereafter vigour index showed a reduction. Considering seed lot
alone, Chinglepet registered more vigour index (1378) when compared to Trichy which
recorded lower vigour index (1056). Interaction between seed lot and pH level indicated
that at pH 9 Coimbatore recorded greater vigour (2002) than Trichy (1432). Whereas

Chinglepet at pH 4 registered lower value (194) (Table 37).

v. Drymatter production

Drymatter production varied significantly among pH level and seed lot. With
regard to pH levels, drymatter production was more at pH 8 (0.263 g seedling's) and less
at pH4 (0130 ¢ seedling'S)A Among seed lots, Tirunelvelt (0.228 g seedling‘s) recorded

more drymatter than Trichy (0.169 g seedling->). Seed lot x pH value interaction revealed



ble 35 Standardization of vigour test in 4. lehbek - pH test - Root length (¢cm)
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eed ]m___( L) Control I T S 5 pil \’2“7\)0({)) . ‘Tj’ T Mean
unchvell 15.00 1070 | 11.20 | 10.060 | 1110 ‘ 13583 | 1280 | 1323 | 1228
yar 11.60 1070 | 1170 | 1350 | 1593 } 1410 1 1650 7 1480 | 13.60
nmbatore 13.00 0.67 990 11.53 1 1350 1 1413 | 1560 | 1083 | 12.28
mglepet 14.50 7.67 9.13 | 1010 | 1477 | 1633 | 1500 | 10067 | 1227
ichy 13.80 990 | 1023 | 11.87 | 1347 t 1460 | 1550 1 1120} 1257
xn 13.6] 9.73 1043 | 1152 | 13.75 | 1454 | 1508 | 1215
|

L P LxP

SEd 0.156  0.197 0441

CD (P=0.05) 0310 0393 0879



Table 36 Standardization of vigour test in 4. lebhek - pH test - Shoot length (cm)
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Coed | 1 come __pHvalue()
Su.ﬁd lot (L) (ontxo}_ E 5 G 7 ‘ng_—“i v T Mean
-
Tirunelveli 14 60 590 923 | 1017 { 1167 | 1343 | 1040 | 1227 { 11.71
|
Alivar 11.43 737 | 957 | 1247 | 1453 | 1397 | 1607 | 1117 | 1207
i
Coimbatore 12 70 657 | 820 | 950 | 10.90 | 1207 | 1370 | 1010 | 1047
Chinglepet 11.37 503 | 783 | 823 | 1023 | 11.63 } 1253 | 923 | 9603
Trichy 12.17 683 | 747 | 807 | 917 | 1083 \ 1170 | 990 | 9.52
Mean 1245 | 652 | 847 | 969 | 1130 | 1239 | 14(J8J 10.53
_ J
L p LxP
SEd 0143  0.181 0404
CD (P=0.05) 0284 0359 0804




Table 37. Standardization of vigour test in 4. lehbck - pH test - Vigour index
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. . . s (P
' Sced lot (L)“ Control y 3 o pH va}/uc (F) g 5 0 Mean |
Tirunelveli 2146 344 539 679 111s 1393 1801 1445 1183
Aliyar 1597 494 723 987 1835 1768 1885 969 1277
Joimbatore 2079 546 706 939 1423 1049 | 2002 1257 1362
“hinglepet 2207 194 401 746 1258 1594 1633 1036 1378
I'richy 1679 33§ 501 671 1259 [S85 1432 985 1056
Vlean 1942 383 574 804 1378 1050 1742 1138
L P LxP
SEd [1.6 14.7 329
CD (P=0.05) 232 293 65.6
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that at pH 9 more drymatter production was recorded by Coimbatore (0.318 g seedling™>)

and at pH4 Chinglepet recorded less (0.105 g seedling'S) (Table 38).

4.3.6.3. Poly Ethylene Glycol (PEG) test
i. Germination

Significant variation was noticed for germination among seed lots and
PEG concentrations. Higher germination was obtained at 0.75% PEG concentration
(82.6 per cent) which was followed by 0.50% PEG concentration (81.3 per cent). But at
high concentrations of PEG (1.25 %), the germination was only 71.9 per cent. The control
gave 75.4 per cent germination. Among seed lots, Coimbatore performed better for the
germination (83.9 per cent) while Aliyar recorded lower germination of 69.8 per cent. The
interaction between seed lot and concentration was significant and expressed that at
0.75 % PEG concentration Coimbatore (89.0 per cent) and at 1.25% Aliyar

(645 per cent) recorded higher and lower values for germination respectively (Table 39).

ii. Root length

Significant variation was noticed among the seed lots and PEG concentrations.
PEG at lower concentrations of 0.25 and 0.5% measured longer root of 12.9 cm each,
while higher concentrations of 0.75 and 1.0% recorded 12.2 and 11.8 cm, respectively.
Seedlings from Coimbatore (13.9 cm) measured longer root, while Aliyar (10.9 cm)
measured the shorter root. The interaction showed that Coimbatore at 0.25 %
concentration recorded more root length (14.9 cm) while shorter root length was recorded

in Aliyar (9.9 cm) at 1.25% PEG concentration (Table 40).

iii. Shoot length
The shoot lengths at 0.5 and 0.75% were 11.8 and 11.9 cm respectively which

were on par with each other. Among seed lots, Coimbatore recorded longer shoot
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Table 38 Standardization of vigour test in A. lebbek - pH test - Drymatter production (g seedlings™)

T I e I L e — v
Tirunelveh 0.298 0.148 | 0.163 | 0.195 | 0231 | 0252 | 0279 | 0254 | 0228
Aliyar 0.259 0159 | G174 | O185 | 0211 | 0.224 | 0244 | 0235 | 0211
Cotmbatore 0314 0134 1 0132 1 0173 | 0203 | 0263 | 0318 | 0269 | 0226
Chinglepet 0.276 0105 ] 0123 | 0139 | O.I87 | 0.227 | 0244 | (0225 i 0.191
Trichy 0.210 0106 | 0.116 | 0129 | 0169 | 0215 | 0208 | 0194 | 0.169
Mean 0272 0.130 | 0.142 { 0.164 | 0.200 | 0.203 | 0.259 | 0.235

L P LxP
SEd 0.0015 0.0019 00043

CD (P=0.05) 0.0030 0.0038 0.0083
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Table 39 Standardization of vigour test in A. /ehhek - Poly Ethylene Glycol (PEG) test -

Germination (%)

o , PEG concentrations (E“) o
Seedlot (L) | Control 5o er T 5500, | 0.75% | 10% | 1257, | Mean
Tirunelveli 75.0 72.5 81.0 §4.0 740 695 76.0
(600) | (58.4) | (642) | (664) | (593) | (56.5) | (60.8)
Aliyar 71.0 66.0 71.5 775 68.5 04 5 069 8
(57.4) (54.3) (57.7) (61.7) (55.9) (53.4) (56.7)
Coimbatore 84.0 80.5 86.0 890 84.0 80.0 839
(66.4) | (63.8) | (68.0) | (707) | (664) | (634) | (665)
Chinglepet 78.5 83.0 88.5 79.5 73.5 68.5 78.6
(62.4) | (65.7) | (702) | (63.1) | (590) | (559) | (62.7)
Trichy 685 73.5 79.5 830 82.0 77.0 773
(55.9) (59.0) (63.1) (65.7) (64.9) (01 4) (61.7)
Mean 75.4 75.1 813 826 76.4 71.9 -
(60.4) | (60.2) | (64.6) | (655 | (6L.1) | (58.1)
L C LxC
SEd 0.47 0.52 116
CD (P=0.05) 0.97 1.06 2.37

(Figures in parentheses indicate arc sine transformed values)
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Fable 40 Standardization of vigour test in A. lebbek - Poly Ethylene Glycol (PEG) test - Root
length (cm)

Seed lot (1) N Control 025 % OAS(}))E/IOG 0089;321;21.“-’“5 5‘((“))0""..“ [_ 1 25% Mean )
Jirunelveli 133 12.7 132 13.0 12.0 125 128
\livar 113 119 114 105 103 9.9 10.9
‘oimbatore 14 4 14.9 142 13.8 133 131 13.0
“hinglepet 12.4 12.1 12.6 11.2 110 10.4 1.6
Tichy 13.3 13.2 13.3 12.7 12.3 120 12.8
Aean 12.9 12.9 12.9 12.2 18 11.6 -

L C LxC
SEd 0.113 0.124 0277
CD (P=0.05) 0.231 0.253 0.5605
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(13.9 cm) while shorter shoot was recorded in Aliyar (10.2 cm). The interaction effect
expressed that Coimbatore (14.7 cm) and Aliyar (9.7 cm) both at 0.5% PEG concentration

recorded the longer and shorter shoot lengths, respectively (Tabe 41).

iv. Vigour index

Differences among the seed lots, PEG concentrations and their interactions were
significant for the vigour index. The vigour index was greater at PEG 0.5% concentration
(2021) and it was on par with 0.75% concentration (2002). Among sced lots, Coimbatore
(2339) and Aliyar (1470) registered higher and lower values of vigour index, respectively.
The interaction between seed lot and PEG concentration showed that Coimbatore at
0.75% PEG concentration registered greater vigour index of 2514, while vigour index was

lower in Aliyar 1284 at 1.25% PEG concentration (Table 42).

v. Drymatter production

Seedling drymatter showed significant variations among the concentrations
and seed lots. The seedling drymatter was more in 05% PEG concentration
(0.335 g seedling->) followed by 0.25% concentration (0.328 g seedling™) which showed
8 and 6.0% increase over control (0.309 g seedling™>). Among the seed lots, Aliyar
recorded higher drymatter production (0.349 g scedling=>) which was followed by
Coimbatore (0.323 g seedling=>). Whereas Chinglepet recorded a lower value of 0.264 g
seedling=>. The interaction effect showed that Aliyar (0.401 g secdling’5) at 0.5% PEG
concentration and Chinglepet (0.202 g seedling™) at 1.25% PEG concentration recorded

the higher and lower values of drymatter production, respectively (Table 43).

4.3.6.4. Accelerated aging test
Germination showed significant variation among the seed lot, period of aging and

their interactions. Significant variation among seed lot, period of aging and their



Table 41 Standardization of vigour test
length (cm)

120

in A. lebbek - Poly Ethylene Glycol (PEG) test - Shoot

Tirunetveli 119 109 11.8 119 112 10.3 .3
Aliyar 10.8 99 97 10.3 10.4 10.0 10.2
Coimmbatore 13.3 13.9 14.7 14.5 13.9 136 13.9
Chinglepet 12.4 12.8 12.0 11.0 1.2 11.0 11.7
Trichy 10.5 10.7 11.0 11.9 12.2 1.8 11.3
Mean 11.8 11.6 11.8 11.9 11.7 1.3 -

L C LxC

SEd 0.113 0.123 0.276

CD (P=0.05) 0.230 0.252 0.504
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Table 42, Standardization of vigour test in 4. lebbek - Poly Ethylene Glycol (PEG) test — Vigour

index
—— - 1 8 - e T
. . PEG concentrations (C) )
Seed lot (L) Control 0755 1 050% | 075% | 1.0% | 125 | Mean -
Tirunelvel 1887 1708 2017 208% 1713 ! 1585 1833
|
Aliyar 15606 1436 1505 1612 1418 ) 1284 1470
Commbatore 2319 2311 2477 2514 2281 2136 2339
Chinglepet 1939 2063 2173 1765 1625 1464 1838
Trichy 1631 1750 1932 2033 2005 1829 1863
Mean 1868 1833 2021 2002 1808 1659 -
1
L C LxC
SEd 16.7 18.3 40.8
CD (P=0.05)  34.0 37.3 83 4



Table 43

Drymatter production (g seedlings™)

122

Standardization of vigour test in A. lebbek - Poly Ethylene Glycol (PEG) test -

| Tirunclveli 0.294 0.321 0.307 0274 0251 0216 0277
| Aliyar 0337 0387 0401 0372 0.310 0287 0 349
Coimbatore 0324 0.350 0301 0332 0290 0278 0.323
Chinglepet 0.307 0.290 0.305 0.260 0222 0.202 02064
Trichy 0.287 0.293 0.302 0.284 0.242 0.216 0.270
Mean 0.309 0.328 0.335 0.304 0.265 0.240 -

L C LxC

SEd 0.0018 0.0020 0.0045

CD (P=0.05) 0.0037 0.0041 00091



interaction were also observed for all seedling parameters like root length, shoot length,

vigour index and drymatter production.

i. Germination

The germination and aging period was inversely related. The germination at the
end of aging test was 29.0 per cent against initial value of 82.0 per cent in non-aged seed
(0 Days afier aging). The germination irrespective of seed lots showed a reduction of

9, 20, 32, 44 and 65 per cent in 2, 4, 6, 8 and 10 days afier aging, respectively (Table 44).

ii. Root length

In all the seed lots, the root length showed a steady decline as the period of aging
increased. The average root length of 17.4 cm measuring at the initial period decreased to
10.8 cm at the end of aging. This showed a reduction of 38.0 per cent over initial value.
Among the seed lots, the root was the longest in sced samples from Mettupalayam
(18.7 cm) which was followed by Anamalai WLS and Erode (17.5 and 17.0 cm,
respectively). The shortest root was recorded in Madurai (10.5 cm). The interaction effect

indicated longest root for non-aged seeds of Mettupalayam (23.6 cm) (Table 45).

iii. Shoot I;:nglll

As the period of aging increases, there was a steady decrease in the shoot length
(8.4 cm at the end of aging) compared to non-aged seed (13.4 cm). lrrespective of seed
lots, at 10 days after aging, a reduction of 37 per cent in shoot length was observed. The
shoot was the longest in Anamalai WLS (14.9 ¢m) which was on par with Mettupalayam
(14.8 cm). The shortest shoot was recorded in Salem (8.2 cm). Shoot length reduction

was more in Trichy (51.6 per cent) (Table 46).
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iv. Vigour index

The vigour index exhibited a significant and gradual reduction in secds collected
from different seed lots during aging. Compared to the non-aged seeds, loss of vigour at
10 days after aging was less in sceds from Ramanathapuram (54 0 per cent) while higher
reduction was noticed in samples from Trichy (95.0 per cent) and Salem (95.0 per cent).
Irrespective of sced lots, the reduction at the end of aging period was 76.3 per cent as
compared to non-aged seed. After 8 days after aging, there was a drastic reduction in the

vigaur index (Table 47).

v. Drymatter production

Considering the seed lots alone, Mettupalayam (0.313 g seedling™) on par with
Arupukottai (0.302 g seedling=>) registered more drymatter production. The reduction in
drymatter production was 25.0, 51.0 and 67.0 per cent at 2, 6, and 10 days after aging

respectively compared to non-aged seeds (Table 48).

4.3.7. Standardization of seed health test
1. Blotter medium

Under blotter medium, a total of eight different fungal genera werce recorded in the
seed lots of Albizia lebbek collected from twelve different seed lots. Aspergillus niger,
Aspergillus  flavus, Penicillium spp., Alternaria spp., Geotrichum spp., and
Chactomium spp., were the most frequently occurring fungal spp., in most of the seed
lots. Aspergillus tenuis was recorded only in Tirunelveli seeds alone. Mucor spp., was
found to occur in seeds from Tirunelveli, Anamalai WLS, Coimbatore and
Erode. Geotrichum spp., was identified in Aliyar and Chinglepet while occurrence of
Curvularia spp., was confined to Anamalai WLS alone. Among seed lots, seeds collected

from Madurai recorded less number of fungal spp., ie., Aspergillus flavus and
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Chaetomium spp. Occurrence of Aspergillus niger and Aspergillus flavus were abundant

in seeds from Salem and Chinglepet (Table 49).

2. Agar medium

A total of six fungi, mostly Aspergillus spp., was isolated from seeds of A. lebbek.
Aspergillus niger and A. flavus were dominating on the seeds of almost all the twelve
seed lots. Penicillium spp., occurred only in Coimbatore and Salem seed lots. Seeds of
Madurai, Mettupalayam and Salem recorded the presence of Aspergillus clavatus.
Chinglepet and Trichy recorded only Aspergillus niger and Aspergillus flavus. Among
seed lots, occurrence of fungi was less in Madurai. Seeds from Salem, Chinglepet and
Trichy showed higher percentage of fungi infection by Aspergillus flavus. Apart from
pathogenic fungi, bacterial colonization with Bacillus subtilis was also found to be

present in seeds from Ramanathapuram, Anamalai WLS and Coimbatore (Table 50).

4.4. STANDARDIZATION OF NURSERY PRACTICES FOR ELITE SEEDLING
PRODUCTION

4.4.1. Container size study
1. At one month after sowing

At one month after sowing, the seedlings showed significantly more root length
(30.6 cm), shoot length (8.1 cm), shoot collar diameter (0.28 cm), number of leaves (9.0),
number oflnodules (20.8) and total dry weight (2.278 g seedling™) in 15 x 25 cm size
polybag. They were less (11.0 cm, 6.5 cm, 0.14 cm, 4.4, 2.6 and 0.745 g seedling™>,

respectively) in seedlings raised in nursery bed (Table 51).

2. At two months after sowing
Seedling growth parameters showed significant variations among the polybags.
The root length of 30.6 cm was measured in 15 x 25 cm polybag, while in nursery bed it

measured 11.0 cm only. As the size of the polybag increases, the length of the shoot also
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Table 50 Seed fungi and their frequency (%) on various seed lots of A. lehhek seeds in Agar

medium
:;:d ot Aspergillus | Aspergillus A.?'p(’f‘gi//lt.v .r‘fv/u'rgllvlru.\' l Penicillim . Alternaria
niger flavus fumigarus clavatus ! spp Coospp
Tirunclveh 28 - - - - ‘ 4
Ramanathapuram % 16 - - . ; -
[ Madurai - 4 4 4 - 1 -
| Arupukotta 4 - - - - -
§ Anamalar WLS 8 8 4 - g - -
| Alivar 4 8 - - } . §
Cormbatore 12 4 - - ] 4
Mettupalayam 8 4 8 ¥ - | -
Erode 16 - 8 - - 4
Salem 36 20 - 8 24 a 4
Chinglepet 24 4 - - - \ -
Trichy 32 4 - - - -

Not analysed statistically



increased. The values were 13.4 cm and 20.0 cm in 10 x 15 ¢m and 15 x 25 cm polybag
respectively. Whereas nursery bed measured only 9.6 cm. The shoot length, shoot collar
diameter, number of leaves, number of nodules and total dry weight of the scedlings in
15 x 25 cm polybag showed an increase of 52.0, 58.8, 45.8, 79.7 and 89.1 per cent,

respectively over the seedlings grown in nursery bed (Table 52).

3. At five months after sowing

Significant variation was recorded for root length due to polybag size. The root
length of seedlings in 15x25 cm polybag showed an increase of 78 per cent over nursery
bed raised seedlings. The longest root of 36.0 ¢cm was measured in scedlings from
15 x 25 cm polybag. While seedlings from nursery bed recorded the shortest root of
20.2 cm. The shoot collar diameter (0.49 ¢m) in 15 x 25 cm polybag size showed

75 per cent increase over the nursery bed (0.28 cm) (Table 53).

The root and shoot dry weights were more in seedlings raised in 15 x 25 cm
polybag (2.142 and 1.951 g seedling™!, respectively). Whereas they were low in nursery
bed (0.613 and 0.492 g seedling~l, respectively). The total dry weight was more in
seediings raised in 15 x 25 crﬁ polybag (4.093 g seedling=1) followed by 10 x 15 cm

polybag. The total dry weight was less in nursery bed (1.105 g seedling=!) (Table 53).

4.4.2. Root trainer study
1. At one month after sowing
The growth parameters of the seedlings raised in root trainers performed

significantly better than those raised under nursery beds.

i. Root length
The root of the seedling grown in the root trainer measured longer than the

nursery bed. As the capacity of the root trainer increases, the root length was also
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increased. The root length of seedling raised in 150 cc, 300 cc and 600 cc root trainers

were 10.5, 13.8 and 23.4 cm respectively. It was only 10 7 cm in nursery bed (Table 54).

ii. Shoot length

Seedlings raised in root trainers recorded significantly longer shoot compared to
the seedlings from nursery bed. Among the root trainers, 600 cc root trainer measured
longer shoot of 11.8 cm which accounted for 51 per cent increase over the nursery bed

(7.8 cm) (Table 54).

iii. Shoot collar diameter
Seedlings raised in 600 cc capacity root trainer recorded more shoot collar

diameter of 0.20 cm, while the nursery bed registered low value of 0.13 cm (Table 54)

iv. Number of leaves

Significant variations were observed for the number of leaves in the seedlings
raised under root trainer and nursery bed. The number of leaves in the root trainers was
more compared to the nursery bed. The 600 cc root trainer recorded more number of
leaves (9.6) whereas it was less in nursery bed (6.2). The respective increases were 23, 29

and 54 per cent in the 150, 300 and 600 cc root trainers over the nursery bed (Table 54).

v. Number of nodules

Non-significant difference was noticed for number of nodules due to root trainers.

vi. Root and shoot fresh weights

Significant variations were observed for root and shoot fresh weights due

to root trainers. Compared to the root fresh weight recorded from nursery bed (0.298 g
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seedling's), there was a twofold increase in 600 cc root trainer (0.879 g seedling=>)
(Table 54).

Shoot  fresh weight of the seedlings raised in 600 c¢c¢ root trainer
(3453 g seedling™) recorded an increase of V% per cent over nursery bed

(1.801 g scedling=5) (Table 54).

vii. Root and shoot dry weights

Root trainers showed significant variations for root and shoot dry weights.
The root and shoot dry weights were more in 600 cc root trainer (0352 and
1220 ¢ seedling's, respectively). This accounted for 84 and 109 per cent increase over

the nursery beds (Table 54).

viii. Total dry weight

Significant variation was observed for the total dry weight of the seedlings due to
root trainers. The seedlings raised in root trainers recorded more total dry weight than the
nursery bed. Among the root trainers, 600 cc capacity registered more total dry weight

(1.572 ¢ seedling'S) compared to nursery bed (0.704 g seedling=>) (Table $4)

2. At three months after sowing
At three months after sowing, the performance of the root trainers raised seedlings

were significantly better than those raised in nursery bed.

i. Root length
Root length of the seedlings showed significant variation due to root trainers. The
root length of the seedling grown in 600 cc root trainer was more (29.76 cm), while it was

less in nursery bed (11.24 cm) (Table 55).
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ii. Shoot length

Significant variation was noticed among root trainers for shoot length The shoot
length of the seedling raised in root trainer was more than those raised under nursery bed.
Among the root trainers, 600 cc capacity recorded the longest shoot (15 82 ¢m) which

accounted for 64 per cent increase compared to the nursery bed (9.00 ¢m) (Table 55).

iii. Shoot collar diameter

Significant variation was noticed for shoot collar diameter among root trainers.
Compared to the seedlings raised in nursery bed, the root trainer seedlings recorded more
values. The collar diameter of seedlings was more in 600 cc root trainer (028 cm), while it

was less in nursery bed (0.14 cm) (Table 55).

iv. Number of leaves
Number of leaves varied significantly among root trainers, Root trainer raised
seedlings performed better compared to nursery bed. The root trainer with 600 cc capacity

recorded more number of leaves (11.9), while it was less in nursery bed (6 4) (Table 55).

v. Number of nodules
Number of nodules varied significantly among the root trainers. Among the root
trainers, more number of nodules (30) was recorded in 600 cc capacity root trainer, while

it was less in nursery bed (5.4) (Table 55).

vi. Root and shoot fresh weights

The fresh weights of the root (4.052 g seedling=>) and shoot (6.154 g seedling=>)
of seedling raised in 600 cc root trainer were significantly higher than other root trainers.
Whereas nursery bed raised seedlings recorded lower values of 0384 and

2,102 ¢ seedling'S, respectively (Table 55).
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vii. Root and shoot dry weights

Root trainer of 600 cc capacity produced seedlings with more root
(1.902 g seedling=>) and shoot dry weights (2.726 g seedling=5) in comparison with root
and shoot dry weights of seedlings from nursery bed (0.156 and 0.623 g seedling™3,

respectively) (Table 55).

viii. Total dry weight

Significant variation was noticed for total dry weight of seedlings due to root
trainers. Seedlings raised under root trainers recorded more total dry weight compared to
nursery bed. The total dry weights in 150, 300 and 60O cc root trainers were 1.821,

3.442 and 4.640 g seedling™>, respectively (Table 55).

4.4.3. Potting mixture study
i. Germination

Significant variation was obtained for germination due to different potting
mixtures. ’l;he germination was higher (67.3 per cent) in red soil : sand : goat manure. The
next best treatments were red soil : sand: vermicompost (66.0 per cent) and red soil © sand
. raw coir pith (65.3 per cent). The germination value of red soil . sand @ FYM was

44.0 per cent (Table 56).

ii. Root length
Regarding root length, potting mixture containing red soil : sand : goat manure
performed well by registering 26.2 cm. Shorter root length (13.0 cm) was registered in red

soil : sand ' sand. Potting mixture of red soil : sand : FYM measured root length of

25.9 cm (Table 56).
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iii. Shoot length
Potting mixture containing red soil : sand : goat manure recorded the highest shoot
length of 10.7 cm, whereas it was the shortest in red soil : sand : raw coir pith and red soil
- sand : sago waste (6.5 cm each). Shoot length measuring 10.0 cm was recorded by red

soil : sand: FYM mixture (Table 50).

iv. Vigour index
Vigour index varied significantly among treatments. The vigour index was greater
(2416) in red soil : sand : goat manure and less (1189) in red soil : sand : sago waste

mixture. Whereas it was 1581 in red soil : sand : FYM mixture (Table 56).

v. Drymatter production

Treatments showed significant vaniation for the drymatter production.
Seedlings obtained from red soil : sand : goat manure registered more drymatter (1.881 g
sccdling’5), while it was less in red soil © sand : sago waste mixture (0.630 g sccdling‘5).

The mixture of red soil ; sand : FYM recorded a value of 1.844 g seedling=> (Table 56).

4.4.4. Seedling grade study
4.4.4.1. Hejgh( class study
1. Initial evaluation

The root length (51.3 cm), shoot length (63.4 cm) and shoot collar diameter
(0.59 cm) were higher in the tallest height class (61-75 ¢cm). These parameters showed
lesser values (32.9 cm, 21.5 cm and 0.35 cm, respectively) in the shortest height class
(15-25 cm). The highest number of nodules (20.8), leaves (8.6) and nodes (13.2) were
noticed in 61-75 cm height class and less (8.8, 3.4 and 5.8 respectively) in 15-25 cm
height class. The tallest height class recorded higher total dry weight (9.054 g seedling-1)

than the shortest height class (2.186 g seedling']) (Table 57).



2. At one month after transplanting
A significant increase in shoot length, shoot collar diameter, number of leaves and
nodes was observed in the tallest height class which showed an increase of 62.3, 39.1,

56.1 and 61.0 per cent over the shortest height class (Table 58).

3. At three months after transplanting

The seedling growth parameters showed significant variation among all the
seedling height classes. The performance of the tallest height class (61-75 cm) was more
than the rest of the seedling height classes. The root length, shoot length and shoot collar
diameter for the tallest height class were 60.3 cm, 85.7 cm, and 1.18 cm, respectively.
Whereas in the shortest height class, they were 35.7 cm, 30.5 c¢cm and 0.49 c¢m,
respectively. The number of leaves recorded 116 per cent higher values in the tallest height
class compared to the shortest height class. The tallest height class registered more
total dry weight (41.806 g seedling-!) than the shortest seedling height class

(6.671 g seedling-1) (Table 59).

4.4.4.2, Diameter class study
1. Initial evaluation

Seedlings of big diameter class showed more root length (43.8 cm), shoot length
(54.8 cm) and shoot collar diameter (0.58 cm) than the small diameter class (28.4 cm,
26.8 ¢cm and 0.31 cm, respectively). Higher number of nodules (7.6), leaves (8.8) and
nodes (15.2) were also registered by big diameter class and lower values (2.8, 4.0 and 9.0,
respectively) in small diameter class. The total dry weight was more (7.301 g seedling-1)

in big diameter class and less (2.139 g seedling” Iy in small diameter class (Table 60).
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2. At one month after transplanting

After one month of transplanting, the seedlings gave a significant increase in big
diameter class for shoot length, shoot collar diameter, and number of leaves and nodes
which showed 48.0, 448, 451, and 42.0 per cent increase respectively over small

diameter class (Table 61).

3. At three months after transplanting

Seedlings of big diameter class showed a significant increase over small diameter
class in all the seedling parameters. Seedlings of big diameter class recorded more root
length (51.9 cm), shoot length (80.0 cm) and shoot collar diameter (1. 18 ¢cm) compared to
small diameter class (304 cm, 31.7 ¢m and 0.56 cm, respectively). Number of leaves
per seedlings was more (13 8) in big diameter class than the small diameter class (6 2)
The root and shoot dry weights were more in seedling of big diameter class (17 578 and
14.233 g seedling-!, respectively) compared to small diameter class seedlings (2.041 and
2.106 g seedling-!, respectively). Seedlings of big diameter class registered more total dry
weight (31.811 g seedling'l). Whereas it was low in seedlings from small diameter class

(4.147 ¢ seedling™1) (Table 62).
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CHAPTER V

DISCUSSION

Provenance is the place in which any stand of trees is growing (OFCD, 1974)
It is the geographic source or location to which plants are native and within
which their genetic characteristics have been developed through natural selection
(Zumer-Linder, 19\7/9). Seeds are influenced by their place of birth (Heydecker, l(){?)
especially due to environmental variations in latitude, altitude, rainfall, temperature,
moisture, soil, daylength and other factors (Holzer, m?s, Mathur et al. l‘fgﬁ, Padmini

and Banerjce, 1 9\8/6.).

The seed source variation was reported on many tree species and are dictated by
environmental and edaphic factors. This may also be due to altitudinal variation (Barnett
and Farmer, 1978) or region of collection (Bonner, ]98'4). Hence, best provenance has to
be selected to screen the natural and environmental vanations and to choose the best
available sources for seed collection. The selection of plus trees and provenance is the first

step in the series of stages involved in the tree improvement programme

5.1. SELECTION OF CANDIDATE PLUS TREES (CPTs)

The aim of selecting CPTs is to find out the best genetic material among the trees
available because it is the only possible means to observe the phenotype of the tree
(Jayaraj, 196/%). Hence, efforts were taken to demarcate of the CPTs A.lebbek based on
their morphometric characters viz. Girth at Breast Height (GBH), tree height and Clean

Bole Height (CBH) in all the prominent tree sources of Tamil Nadu.

Twelve seed sources of A. lebbek were included in the present study. The GBH

ranged from 128.3 to 288.6 cm, tree height from 12.6 to 23.7 m and CBH from 1.9 to



3.7m. Among the seed sources, Anamalai WLS recorded the highest GBH (288.6 ¢m) and
tree height (23.7 m), while Ramanathapuram recorded the highest CBH (3.7m).
Coimbatore, Arupukottai and Tirunelveli ranked second for GBH, height and CBH,
respectively. The respective values were 198.2cm, 21 6m and 3.6m. Aliyar recorded the
lowest GBH (128.3cm), while tree height (12.6m) and CBH (1.9m) were the lowest in
Chinglepet source (Fig.2). Based on the morphometric characters, it is concluded that

Anamalai WLS and Coimbatore seed sources possessed superior CPTs.

5.2. EFFECT OF SEED SOURCE ON SEED QUALITY
5.2.1. Physical characteristics of seed

Seed physical characters are strongly related to the physiological potential
of the seed. Several authors have made affirmative statements on the positive influence of
seed size and weight over seed germinability (Bonner and Switzer, 1971,
Ponnusamy et al., 1991, Mononmani et al., 1996, Manonmani and Vanangamudi, 1997).
Several authors have reported on the ecological influence on the seed characteristics
(Joshi et al., 1983 in Acacia nilotica; Kumaran, 1991, Sivasamy and Karjvaratharaju,
1993, Umarani ef al., 1993 and Sivagnanam et al., 1997 in Azadirachta indica,
Arya et al., 1993 in Tecoma undulata; Jenner, 1995 in Madhuca latifolia; Manonmani

and Vanangamudi, 1997b in Tectona grandis).

In the present study,the seed length (10.7 mm) was more in Ramanathapuram,
while it was less (8.33mm) in Tirunelveli. Coimbatore source ranked first for seed breadth
(7.9 m.m), individual seed weight (143 mg) and hundred sced weight (13.500 mg) (Fig.3).
Madurai and Chinglepet for seed breadth (6.65 mm), and Ramanathapuram and Trichy for
individual seed weight (103 mg) and Anamalai WLS for hundred seed weight (8.018g)
showed the least values. Seed thickness was more in Chinglepet (2.60 mm) and less in

Salem (1.9mm).
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Fig.3. Effect of seed source on 100 seed weight of A. lebbek
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Seed physical characters observed for A. lebbek revealed that most of the traits
viz., seed breadth, individual and hundred seed weight showed higher values for the seeds

collected from Coimbatore.

Similar variations in physical parameters due to sources were reported in teak
(Murthy, 1973; Manonmani and Vanangamudi, 1997b), sandal (Srimathi et al., 1977;
Srimathi and Kulkarni, 1982; Bagchi and Sharma, 1989, Manonmani, 1997), neem
(Kumaran, 1991; Sindhu, 1995), 4. lebbek (Toky et al., 1996), amla, jamun and ber

(Srimathi, 1997) and Acacia nilotica (Vanangamudi ef al., 1998c¢).

The insect damage by Bruchus sparsimaculatus was less in Aliyar (1.0 per cent)
and higher in Trichy (15.8 per cent) seed source. The insect damage by the bruchid
(B. sparsimaculatus) was also recorded in A. lebbek, (Ponnusamy et al., 1990;
Satya Vir and Jindal, 1997 and Bedell, 1998) as well as in Prosopis cineraria and

Acacia senegal (Satya Vir and Jindal, 1997).

5.2.2. Physiological parameters of seed

The study of seed physical characters has to be correlated with the physiological
potential of the seeds. It includes germination potential, nursery performance and field
performance after outplanting, which alone can serve as the perfect method to delineate or
demarcate the best seed sources. Hence, a detailed study was planned to study the

physiological potential of the seeds collected from various sources.

In the present study, significant variations were noticed for germination among the
seed sources. The higher seed germination was obtained in Tirunelveli (94.0 per cent) and
Anamalai WLS (S1 per cent) seed sources and they belong to Southern and Western

agroclimatic zones, respectively (Fig.4). This suggests that environmental and
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physiographic conditions play an important role in deciding survival and establishment of
seeds. Variation in germination due to seed source was also reported in Acacia sencegal
(Gupta et al., 1973); Tectona grandis (Gupta and Pattanath, 1975; Manonmani, 1997,
Manonmani and Vanangamudi, 1997b); Liriodendron tulipifera  (Barnett and
Farmer, 1978), Cedrus deodora (Thapliyal and Gupta, 1980), Azadirachta indica
(Ezhumah, 1986; Sivasamy, 1991; Kumaran, 1991), Pongamia pinnata (Kumaran, 1991;
Manonmani et al., 1996), A. nilotica (Suresh, 1994) and Madhuca latifolia
(Jenner, 1995). However, Sivagnanam (1995) and Sivagnanam et al. (1997) in A. indica
and Vanangamudi et al. (1998¢c) in A. nilotica did not find any variation in germination

due to seed sources.

Statistically significant variations were noticed among seed sources for the root
length, shoot length, shoot collar diameter, number of nodules and total dry weight.
Considering the root length of the nursery seedling, Coimbatore (32.2 cm) followed by
Aliyar (27.5 cm) sced source recorded more root length than rest of the sources in two
months period, while Coimbatore (49.00 c¢cm and 4942 c¢m) followed by Madurai
(44.7 and 47.63 cm) showed better performance both at four and six months after sowing.
Arupukottai with 43.3 ¢m ranked next to Madurai at four months after sowing. Trichy
source registered shorter root length (15.6cm) at two months stage, whereas at four and
six months Chinglepet (21.2 cm) and Trichy (28.7 cm) registered shorter root length,

respectively.

Arupukottai outperformed rest of the sources with 21.1 ¢cm, 27.8 cm and 31.57 cm
respectively, at two, four and six months after sowing for shoot length. The next closest

source was. Tiruneveli (16.06 cm), Madurai (26.4 cm) and Salem (31.37 cm), respectively.



Fig.4. Seed germination as influenced by seed source in A. lebbek
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Performance of shoot collar diameter was higher in Tirunelveli and Aliyar in two,
four and six months after sowing. Whereas shoot collar diameter of seedlines from Erode

and Salem registered the lowest values.

Madurai (34.4) followed by Coimbatore (33.6) recorded more number of nodules
in two months period. After four and six months of sowing., Coimbatore (37 3 and 40 3)
followed by Madurai (33.3 and 34.3) recorded higher values Nodule number was tound
to be lesser in Ramanathapuram at four and six months stages Compared to other
sources, the total dry weight was found to be more in Arupukottai, Commbatore and

Tirunelveli sources at four as well as six months after sowing (Fig 3)

Hence 1t is concluded that Arupukottai, Madurai and Tirunelveli from Southern
zone as well as Coimbatore and Aliyar from Western zone are the best sources for good

germination and high quality seedling production.

Variation in root and shoot lengths, and vigour index duce to seed source under
laboratory conditions was also reported in A. nilotica by Vanangamudi et al. (IE){)Sa',),
Under nursery conditions also similar variation in scedlings growth and biomass of
teak due to seed source were evident (Manonmani and Vanangamudi, 1997#
Mani et al. (1997) recorded more root length, shoot length, drymatter, germimation value
and vigour index for gardenland source under laboratory conditions. In the nursery
conditions also garden land source proved its superiority over other sources in seedling
height, shoot collar diameter, root weight and drymatter production. From this study, it is

concluded that gardenland and tankbed (open) sources are the best for collection of good

quality seeds for elite seedling production in Acacia nilotica.



Fig.5. Total dry weight of A. lebbek seedlings as influenced by
seed sources under nursery conditions
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5.2.3. Survival and establishment

After evaluating the germination potential and the growth performance in the
nursery, the seedlings were outplanted and observed for their survival and establishment
In this study after three months of planting, the sceds collected from Western zone
exhibited superiority for establishment and growth than other zones Coimbatore seed
source recorded 93 per cent of survival in the field and it accounted for 10 per cent
increase over Ramanathapuram which recorded minimum survival (Fig 6) Regarding
plant height Mettupalayam seed source registered maximum of 48 0 ¢m which was on par
with Aliyar (47.6 c¢cm) and Erode (46.9 cm) and the minimum was tound in Trichy
29.7 ecm. Erode seed source noticed the largest shoot collar diameter (0 80 e¢cm) (Fig 0)
which shlowed a 39.5 per cent increase over Arupukottai seed source, which recorded the

smallest shoot collar diameter.

Larger variation in growth characteristies of loblolly pine (Pinus tacda) was
noticed among seed sources by Wells and Wakeley (1966). Similar results were also
reported by Pipatwattanakul (19§§) and Sukhat Lawskul (199 ll) in Acacia mangium,
Triwahyono and Mimber (lbﬁi) in Calliandra calothyrsus and Paudel et al. (l‘)‘jﬁ in

Pinus patula.

5.2.4. Performance of seed source under stress conditions

Performance of seed sources under stress conditions viz., high acidity, alkalinity,
salinity and drought is an important test on the physiological potential of the sources to
screen their superiority for specific condition. Accelerated aging is highly related to the
vigour of seed lot and hence to the capacity of the lots to perform well under field
conditions (ISTA, 1993). Testing the seeds under low or high pH has also been

recommended as a stress test. The vigour test helps to differentiate the lots that have same



Fig.6. Performance of different seed sources of A. lebbek
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germination percentage but with differential responses in field emergence and seedling

vigour.

Though the results of the studies to evaluate the sced source response to various
stress conditions are not available in tree species to support the findings of the present
study, the results of few studies on the response of different agroforestry tree species to

stresses are used here to support the findings of this study.

Seed sources exhibited variation in resistance towards salts stress. Among, the
concentrations of NaCl used viz., 0.25, 0.50, 0.75 and 1.0%. Coimbatore recorded the
lowest percentage of reduction for germination (45.7) in both 0.75% and
1.0% concentrations, which was followed by Erode. Trichy recorded the lowest tolerance
to salt stress by recording the highest percentage decrease (56.5), which was followed by
Chinglepet (Fig. 7). Salem recorded the lowest percentage of reduction for root length at
1.0% concentration (38.8) followed by Erode (39.5) and Coimbatore (40.36), while
Ramanathapuram recorded the highest percentage of reduction (42.8). For vigour index,
Coimbatore (66.8) and Erode (68.2) recorded the lowest percentage of decrease over
control, when irrigated with higher concentration of salt (1.0%). The highly affected seed
sources were Madurai (75.8) and Trichy (73.7). The lowest percentage of decrease over
control for drymatter production was observed in the Coimbatore source (35.9) followed

by Salem (36.1) and Chinglepet (36.1), when irrigated with 1.0% concentration of salt.

A significant decline in germination, seedling vigour and biomass was noticed in
various tree species as the salinity levels increased (Singh ef al., 1991; Gupta et al., 1987,
Sharma et al., 1992, Yadava and Om Prakash, 1995, Kathiresan ef al., 1996;

Sharma et al, 1998). This could be attributed to osmotic effect
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of NaCl limiting seed hydration and toxic effect of Nacl on seed embryo or endosperm cell
~ '

membranes (Ayers, 1952; Bliss et al. ]()8/(;).

In the present study, the pH of the sand medium had a significant effect on the
germination percent of the seed however, the response varied with the seed source. The
Tirunelveli source (21.6) recorded the lowest percentage of reduction in germination at a
pH of 10 aver the control. This was followed by Coimbatore (25.0) The most attected
source was Aliyar (46.2) (Fig. 8). Tirunelveli and Coimbatore sources proved superior

with respect to root fength, drymatter production and vigour index also

\/’/ o
Kathiresan and Thangam (1990) and Kathiresan er al. (1990) reported that neutral
pH favoured better seedling growth characters, while low and high pH levels inhibited the

growth parameters in Rhizophora spp.

With respect to PEG test also, the best source was Coimbatore which recorded the
lowest percentage of decrease for germination at concentration of [ 25%. Chinglepet
recorded the least tolerance towards stress imparted by Polv Ethylene Glycol (Fig. 9). The
Coimbatore seed source also registered superiority with respect to drymatter production
(14.2), vigour index (7.9) and root length (9.0), which recorded low percentage of

decrease over the control.

v’
In neem, Vanangamudi et al. (19988 reported that PEG soaking at 0.25%, 0.50%

and 0.75% concentration maximised germination by 9.0 per cent. Higher concentrations of
1.0%, and 1.25% proved ineffective. PEG did not influence the seedling growth at any

level of concentrations.



Fig.7. Response of different seed sources to
NaCl salt stress test
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Fig.9. Response of different seed sources to PEG test
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The accelerated aging test according to AOSA (1983) might be a reliable test to
assess whether seeds should be sown immediately or could be stored Thouuh used
extensively in arable crops this test has been applied in only a fcw tree species

(Bonner, !9\74 Pitel I980 Blanche er al. l088 Malta and Blanche, l%‘))

As far as accelerated aging was concerned, amony the seed sources,
Ramanathapuram recorded the smallest decrease over control (31.5) in germination
percentage after 10 daygof accelerated aging followed by Anamalai WIS (44 3) The
highest decrease over control after 10 days of accelerated aging was recorded by

Salem (91.3) followed by Trichy (90 7) (Fig. 10).

With respect to root length, the Coimbatore (28 9) and Tirunclveli (31 6) recorded
lower percentage of reduction over control after 10 days of accelerated aging The lowest
decrease in percentage over contro} for vigour index was observed in Ramanathapuram
(54.4) and Tirunelveli (64.5) after 10 days of accelerated aging. Salem (95 4) and Trichy

(95.2) recorded the highest percentage of decrease.

Vanangamudi et al. (]957) stated that neem and jamun behaved differently for
viability and seedling vigour for accelerated aging test. The germination percentage
dropped to less than 50 on the fourth day after aging in jamun, whereas it took six days
for neem. None of the jamun seed germinated even after seven days however, neem could
germinate until ten days. Seedling vigour was quickly affected in neem than in jamun. It is
therefore, concluded that both the seeds of neem and jamun should be sown in the nursery

immediately after collection.

The experiments under stress conditions revealed that Coimbatore and Aliyar

sources are the best suited to salinity conditions. Coimbatore and Aliyar sources can



Fig. 10. Response of different seed sources to accelerated aging test
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tolerate pH at acidic range, while Tirunelveli and Coimbatore sources can withstand
alkaline range of pH. The sources which withstood the stress of accelerated aging are
Ramanathapuram and Anamalai WIS At high concentration of PEG. the seed sources
viz., Coimbatore and Tiruneveli could perform better The sceds sources which showed
the lowest tolerance to salinity, acidity, alkalinity. accelerated ageing  and  high

PEG concentration were Trichy, Chinglepet, Alivar, Salem and Chinglepet, respectively

5.3. SEED TESTING RULES

Testing of the quality and other characteristics of seed needs to be made at several
stages 1.e.,from the parent tree to the sced bed Efficiency and success in raising seedlings
in the nursery and their subsequent establishment in forest plantations depend to a great

extent on the quality of the seeds used.

Justice (19347/2) has defined the following objectives for developing rules for seed
testing, (a) to provide methods by which the quality of seed samples can be determined
accurately, (b) to prescribe methods by which seed analysts working in different
laboratories in different countries throughout the World can obtain uniform results, (¢) to
relate the laboratory results insofar as possible, to planting value, (d) to complete the tests
within the shortest period of time possible, commensurate with the above mentioned

objectives, and (e) to perform the tests in the most economical manner

Although tree species and genera from the tropics and southern hemisphere
(notably Eucalyptus) have began to figure in the ISTA lists, the balance is still
overwhelmingly weighted towards north temperate species Many important tropical tree
species are not included at ail. Their omission simply reflects the lack of rehable

information from research on the best methods of testing these species and genera

R -
(ISTA, 1993).
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For standardizing the seed testing procedures for 4. lebbek. the seeds collected
from twelve seed sources were treated as twelve seed lots and this has been used in the

subsequent discussion of results.

5.3.1. Weight of the submitted and working sample

The weight of the working sample depends on the seed size of the species in
question. The ISTA rules are intended to provide a minimum of 2500 seeds for all except
the very large seeded species, for which a minimum of 500 seeds is prescribed. These
quantities are considered sufficient for most of the usual tests (purity, authenticity. seed
weight and germination), but an additional 10g of most species is needed if moisture
content is to be determined. The weight of the submitted sample should be double to that
of the working sample (ISTA, ]953“), Amonyg tropical species listed by ISTA the
prescribed minimum size of working sample ranged from 2g for Encalyptus deglupta 10

1000g for Tectona grandis.

In the pursuit of standardizing the weight of submitted and working samples, total
of twelve seed lots were used. The weight of 2500 seeds ranged from 232.430 to 338.110
g with an average of 276.15 g. 1t is hence, standardized from the above observations that

the working sample size is 276 g.

Ten times of working sample weight is the submitted sample weight. The weight of
submitted sample is arrived as 2762 g but subjected to a maximum of 1000 g
(ISTA, 1993) the of submitted sample is reported as 1000 g. Measurement of seed weight
is made on the pure seed component separated by the purity analysis. 1STA (]99})
prescribes eight replications of 100 seeds each, from which the standard deviation and
coeflicient of variation may be calculated, as well as the mean. If the coetlicient of

variation is less than 4, the mean is accepted, but if it is more, 8 additional replicates are



170

prescribed, a new standard deviation for the 16 replicates calculated and any replicate that
diverges from the mean by more than twice the standard deviation is discarded before

calculating the final mean for the sample.

Efforts were taken to determine the hundred seed weight of A. lebbek by
observing in twelve seed lots, The hundred seed weight ranged from 8 018 1o 13 500 'g,
with an average of 10.776 ¢. It was observed from the statistical analysis that the standard
deviation calculated was below 4 (0.231) (ISTA. 1993) Therefore, the hundred seed

weight is reported as 10 776 g,

5.3.2. Purity analysis

Tree seed sample can contain impurities such as weed seeds, seeds of other tree
species, detached seed structures, leaf particles and other material. The object of purity
analysis is to determine the composition by weight of the sample being tested. To do this,
the sample is separated into component parts. When purity analysis is done, it 1s the first
test to be carried out because subsequent tests are made only on the pure seed component

(ISTA, 1993).

Purity analysis was done using twelve seed lots of 4. lehbek The pure seed
fraction ranged from 98 3 to 99.6 per cent with an average of 99.1 per cent. Hence, it is
concluded that any seed lot of 4. lebbek should possess a pure seed fraction of more than

99 per cent.

5.3.3. Germination test requirements
Of all quality measurements o&eed lots, none is more important than the potential
germination of the seeds (Bonner, 1974). The main aim of a laboratory germination test is

to estimate the maximum number of seeds which can germinate in optimum conditions.
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The use of standardized ideal conditions in the laboratory such as those prescribed by
ISTA ensures that results obtained from a given seed lot in one laboratory should be

identical with those obtained from any other laboratory in the same or in other countries

5.3.3.1. Pre-treatments for breaking dormancy

A. lebbek sceds exhibit a germination percentage of 80 per cent Reports reveal
that the seeds posses dormancy viz., hardsecdedness (Kaul, 10()/5/) Thercfore, treatments
were formulated to overcome the dormancy and attain higher germination potential by

scarifying the seeds with HySOy4 for different durations.

In the present study, significant variations were noticed among the ditferemt
durations of acid scarification for seed germination, seedling length and vigour parameters
Compared to control, the percentage of germination increase was more in 30 pun. (69)
followed by 25 min. scarification (68) (Fig. 11). After 25 min. scarification, root length,
shoot length, vigour index and drymatter production registered a percentage increase of
14,6, 13.0, 72.0 and 45.7 respectively over control. Hence, it is concluded that acid
scarification for 25 min, is optimum for breaking dormancy and to get enhanced seedling

vigour.

A study was also undertaken to improve the seed germination of A. lebbek apart
from the dormancy breaking through acid scarification. Seeds treated with sulphuric acid
scarification for 25 min. followed by 24 h water soaking registered higher increase of
42.5 per cent over control (Fig. 12). The next best treatment was acid scarification for
25 min. followed by GA3 200 ppm 24 h, which recorded an increase of 40.5 per cent over
coﬁtrol. The seeds that were only acid scarified recorded an increase of 38.5 per cent only.
Hence, it is concluded that enhanced seed germination could be obtained by scarifying the

seeds with sulphuric acid for 25 min. + 24 h water soaking.
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of acid scarification and

GA, soaking on germination

Fig. 12. Effect of combination
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The results are in corroboration with the earlier findings.  Sulphuric  acid
scarification for 40 min was effective for tropical species such as A. sencgal
(Laurie, 1974), 60 min. for Parkia javanica (Sasaki, 1980) and A. tortilis
(Doran et al., 1983), I'S min. for Leucaena leucocephala (Babeley and Kandya, l‘)éi/f?)\

40 min. for Cassia occidentalis (Xu and Gu, 1983) and S0 min. for A. milotica and

Parkia biglandulosa (Rajasingh, 1987).

Increased vigour with optimum duration of acid scarification was reported earlier
- ) ) -
by Kumar and Purkayastha (1972) in Acacia farnesiana and by Kaul and Manohar ( Mﬁs)

in Acacia senegal

In the present study, sulphuric acid scarification gave better results in A. lebbek by
N .
softening of seed coat (Hartman and Kester, 1976) which pernuts water uptake and gas
s \(/ ) A B
exchange (Watanabe, 1954; Brown and Booysen, 1969; Shybany and Rouhami, 1976;

Clemens ef al. 1977).

Gibberellins are known to play a major role in overcoming dormancy and
increasing the gerpminalion percentage of seeds (Mayer and Mayber, l()i.{;/ Shepley, l(ﬁ;;
Ovcharov, 19\7;)‘ Nagaveni and Srimathi (]986) and Utomo et al. (l‘.%O) reported
hastening of germination in sandal due to 0.05% GAj3 soaking indicating the usefulness of
GA3 in breaking seed coat dormancy. This stimulatory effect might be due to its
antagonistic effect on germination inhibition substances and synergistic effect in
intensifying the rate of metabolism during germination (Ovcharov, 192)(/); Khan, 197\'7‘)_
GA3 treatment brought a decrease mn A-amylase activity at the time of germination
(Ananthapadmanabha et al., 19\3'6/)‘. The results of this study ie, enhancement of

germination of seeds soaked in GA3 200 ppm for 24 h after acid scarification corroborate

the findings of Unnikrishnan and Rajeeve (1990) in teak, Singh and Murthy (1987) in
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Cassia obtusifolia, Mukhopadhyay ef al. (1990) i Peltophorum ferrugencum,
P
Bhattachary-a er al. (1991) in Eucalyptus, Kumaran ef al. (1994) in neem and

N4
Manonmani (1997) in sandal.

In another study, twelve seed lots of 4. lebhek were soaked in growth regulators
viz., GA3, 1AA and IBA each at five levels viz., 100, 200, 300, 400 and 500 ppm
Statistically significant increase was observed due to growth regulators at different
concentrations in germination and other parameters in all the sced lots As far as
germination was cencerned, maximum increase of 389, 33.0 and 288 per cent was
observed in IAA | IBA and GA3 200 ppm each, respectively (Fig. 13). With regard to root
length, an increase of 28, 254 and 124 per cent was recorded over control in
IAA 200 ppm, IBA 100 ppm and GA3 400 ppm, respectively. Shoot length showed an
increase of 34 and 24.6 per cent over control at tAA 200 ppm and IBA 200 ppm,
respectively. IAA and IBA each at 200 ppm concentration registered higher vigour index
with an increase of 56.9 and 38.8 per cent, respectively over control. Whereas an increase
of 31.2 per cent was observed in GA3 400 ppm compared to control. Maximum increase
in drymatter production over control was recorded in TAA 200 ppm (340 per cent)

followed by IBA 200 ppm (16.1 per cent) and GA3 200 ppm (7.0 per cent).

Hence, it is standardized from the above study that pretreatment with
IAA 200 ppm is optimum for obtaining enhanced seed germination and vigour of the

seedling.

Growth regulators stimulate and promote seed germination in a wide variety of
w’
tree crops (Khan, 1977, Webb and Wood, 10{0 Verma and Tandon, 1988) Auxins are

critical in germination because of their effect on cell elongation in Thyrostachys siamensis
7
and Dendrocalamus strictus (Richa and Sharma, 1994). The promoting effect of auxins



Fig.13. Effect of growth regulators on germination of A. febbek
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on germination may be attributed to their indirect effect through change in membrane
permeability, solubilization of carbohydrates through synthesis of different enzymes for
promoting effects and production of some precursors needed for germination The ausins
may exert their primary effect on the cell wall and change subcellular proton concentration
(Jann and Aman, 19777/1 The results are in line with the findings of with Virendra Singh
(]960) in  Picea shiithimm, GOpikumur et al. (1991) in Cassia fistula  and
Bauhinia purpurea, Palani et al. (1()9/(;) in A. lebbek. NManonmani (I‘)(ﬁ') m teak and
Venkatesh et al. (1997§in pungam. Sivagnanam (1995) in Azadirachta indica recorded
increased germination due to IBA 100 ppm application The increase in growth may be
due to its strong promoting effect on elongation and growth of main axis, which perhaps
result in rapid channeling of mineral nutrients and photosynthates towards apical meristem
of the stem. Mishra and Mishra (lég().‘x) have showed that application of TAA increased

the growth of root and shoot in Tectona grandiys

GA3 controls the mobilization of starch which acts as a respiratory surface, as a
raw material for synthesis of other growth regulators and increases the osmotic pressure
of the cells leading to immediate enhancement in cell clongation (Nanda and
Dhindsa, 19€7) Several research reports endorse the enhancement  of shooi
by GA application (Verma and Tandon, 15)3/8; Singh, I‘)éfﬂ(); Thapliyal, |956;
Bhdttacharyva et al., l9§i' Virendra Singh et al., 10})/5. Masilamani and Dharmalingam,
]995 Gopikumar and Kunhamu, 1995 Venkatesh er al., 199{1)). Similar increase in
germination was recorded due to auxin application in Acacia nilotica (Bhatnagar and

Singh, ]981) Dendmcalamuv strictus (Mishra and Mishra, lq() Tectona grandis

(Singh et al., 1984) and Madhuca latifolia (Ananthapadmanabha et al., 198/6'_)

As an effort to augment and increase the germination potential of A. lebbek seeds

apart from the soaking treatments, seed infusion was also resorted to. In the present study,
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the seeds infused with GA3 was found superior when compared to Kinetin and control
(Fig. 14). The percentage of increase over control was 8 2 and over kinetin, it was 3 2
The percentage increases with respect to GA3 application over control for root length,
shoot length, vigour index and drymatter production were 138, 167 222 and

358 respectively.

GAj, kinetin, ABA, auxins, ethylene, vitamins and other regulatory substances are

vitally important and their application to seeds intensify the metabolism and improve
. . o e s —
germination and plant productivity (Bonner, 1970, Mehanna et al.. 1085 Singh. 1985)
The growth regulators may casily penetrate the sceds at their optimum concentration

o e
being available at the site of action (Bonner, 1976; Tinus, 1982)

5.3.3.2. Germination media

The suitable medium has to be standardized before recommending 1t for adoption.
Medium play a significant role in germination, because seeds have characteristic
requirements as to the amount of moisture and oxygen needed for germination.
Substratum should be non toxic, free of moulds with adequate aeration and moisture for

germinating seeds (Justice, ]972).

In the present study, germination medium was standardized with twelve seed lots
of A. lebbek. The results of the experiment revealed significant differences in germination,
seedling growth and vigour index when tested in different media of germination.
Accordingly a maximum of 77 per cent germination was recorded in sand medium
followed by roll towel medium (74.9 per cent). Whereas only 72.1 per cent was recorded

when seeds were sown on top of the paper (Fig. 15).
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Maximum vigour index of 1836 was recorded in sand medium followed by soil
(1798). Shoot length and drymatter production showed similar trend as that of
germination. Therefore, it is recommended that sand medium should be prescribed for

conducting germination test of A. lebbek seeds.

Sand as a germination substrate is preferred for tree species of larger sceds
(Magini, 1962). ISTA (1993) recommended sand medium for Tectona grandis. Damage

of seedlings due to fungi is always less in sand than on paper.

.
The results of this study are in line with the earlier findings of Rajasingh (1987) in
Acacia auriculiformis, A. holosericea, A. mellifera, A. nilotica and Prosopis juliflora,
. . v' . .
Purohit and Jamalauddin (1993) in Butea monosperma, Dendrocalamus  strictus,

Pongamia pinnata and Vanangamudi et al. (1 9988) in Albizia procera.

5.3.4. Quick viabilty (Tetrazolium) test

The tetrazolium test is the accepted biochemical test which differentiates the living
and dead tissues of a seed by the presence or absence of 4 red stain, known as formazon.
The intensity of the stain and its distribution are the criteria used to evaluate the potential

germination of the seed.

From the inception of use of tetrazolium chloride for viability testing by
Lakon (192(2”), numerous workers have successfully used it for the topographic
determination of seed viability (Gopal and Thapliyal, 1969; Mackay, 1972; Moore, 1973,
Gupta and Raturi, 1555). Standard procedures for particular species have been worked
out in various parts of the World (Agarwal et al., 1973, Gopal and Thapliyal, l‘)g{)’; Gubta
and Raturi, 1975) A standardized procedure for 4. lebbek is necessary as a reliable

indication of viability. When an ISTA certificate has not been issued, the analyst is free to
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choose a concentration suited for the purpose. 1n fact, the concentration of the solution is
not conclusive for the practicability of the method and concentrations of 0.1% to 1 0%

o
may be used successfully (Overaa, 1979).

The present investigation was carried out with twelve seed lots. Nipping off the
seed coat followed by 12 h water soaking and longitudinal splitting of cotyledons (Plate 3)
were standardized as the best suited preconditioning and preparation methods respectively
for tetrazolium test. Among the two concentrations viz, 05% and 1 0% of the
2-3-5 triphenyl tetrazolium chloride, the viability percentage recorded differed
significantly. The seeds recorded 82.3 and 83.2 per cent wviability at 0.5 and ) .0%,
respectively, which was decided based on the staining patterns (Plate 4&5). This indicates
that 1.0% is optimum to test the viability percentage of the seeds through topographical

tetrazolium test (Plate 6).

5.3.5. Vigour tests

In the present study statistically significant differences was obtained among the
seed lots and the concentrations of NaCl solutions. Maximum reduction in germination
percentage was obtained for all seed lots with 1.0% concentration. A similar result was
obtained with 0.75% concentration for five seed lots viz., Coimbatore, Ramanathapuram,
Madurai, Chinglepet and Trichy out of the nine seed lots. The trend of result did not
match with 0.25 and 0.50% concentrations. Hence, 0.75% concentration of NaCl is

recommended for testing the salinity or salt tolerance of the seeds.

From the results, it is evident that apart from the total salt concentration which
exerts deleterious effect in increasing the mortality percentage, the higher proportion of
sodium ion in relation to Ca + Mg also seems to play a toxic role in increasing the

mortality percentage of the forest species (Tomer and Yadav, 19{0). Hayward and
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Plate 3. Quick viability test — Preparation methods

I Complete removal of seed coat

Viable seed Non-viable s eed

_Radicle tip unstained

4
A
Embryo completely stained Cotyledon unstained

Radicle tip unstained

2. Longitudinal splitting of cotyledons 3. Transverse cut
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Plate 6. Comparison of staiming pattern hetw cen 0.5 and
|

1% tetrazolium salt concentration

1%



the 8 DAA and 10 DAA. No such similarity was observed in the 2 and 4 DAA. Therefore,

an accelerated aging test for 8 days is required to test the vigour of the seed lot.

Blanche ef al. (1988) and Malta and Blanche (1989) reported that accelerated
aging causes a decline in germination capacity of tree seeds, but the rate of decline varies
with the species. The above results are in conformity with the observations made by
Delouche and Baskin (1973) and with the results of Ramamoorthy and Karivaratharaju

(1989) in tomato.

Thé various vigour test experiments revealed that 0.75% NaCl, pH 8, and 1.25%
PEG are recommended for testing the tolerance of seeds towards salinity, alkalinity and
drought condition. The accelerated aging for 8 days is recommended for estimating the

vigour status of seed lot.

5.3.6. Seed health testing

Two media were consulted for seed health testing by involving twelve sced lots for
A. lebbek 1t was observed that the blotter medium was an effective medium compared 1o
agar test, which exhibited maximum fungal content. The most commonly occurring fungi
in both the medium were Aspergillus flavus, A. niger, Penicillium spp., Mucor spp. and
Alternaria spp. Among the seed lots of A. lebbek Mettupalayam (16) followed by
Madurai (27) recorded minimum fungal colonies. Whereas, Salem seed lot had shown a

maximum of 221 fungi colonies followed by Chinglepet (127)

Screcning of literatures revealed that in sceds of Pinus, Cedrus, Dalbergia, Cassia
and Eucalyptus citriodora the seed borne fungi Aspergillus and Penicillium were
prevalent (Munjal and Sharma, 1975; Mittal and Sharma, 1979, 1980, 1981, 1982).

Presence of seed mycoflora was recorded in Butea monosperma (Purohit and Jamaluddin,

188
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] ~ 7 - e N e .y M , M .
1993) Celtis australis, Cassia siamea, Banhinia variegata  and  Acacia  cetechu

(Bharadwaj and Paul, 1995),

S.4. NURSERY TECHNOLOGIES

The cfforts putforth to identify the CPTs to collect the best seeds of good physical,
physiological and genetic qualities will be meaningful only if they are subjected .tn
optimum nursery conditions and prepared best for the production of guality planting stock
material. With this idea, experiments were carried out to standardize the optimum size of
polybag container, root trainer, the best potting mixture and the best seedling grade for

raising healthy and vigorous seedlings in the nursery.

Containers are increasingly used to improve outplanting survival and to minimize
transplanting shock Containers have many advantages 1e  quicker production, less
disturbed root system, extension of planting season and casier planting site Of late the
root trainers have become familiarized for growmng seedlings since they have the
advantage of guiding the roots through projected ridges on the nner surface towards the

open bottom end where they are air pruned.

In the present study, the seedling morphometric parameters were superior in
15 x 25 polybags as observed during one, two and five months after sowing (Plate 7). At
five months after sowing, the seedlings raised in 10x15cm and 15x25¢m  polybags
registered 29.1 and 436.9 per cent increase for root length (Fig. 16), 313 and 52.7 for
shoot length, 24.3 and 42.9 for shoot collar diameter and 43.7 and 73.0 for total dry

weight, respectively over the seedlings raised in nursery bed.

The increased root length of container grown seedlings tend to perform better on

adverse sites than do bare root seedlings (Goodwin, 1976) and they survive better under



f container size o

7. Effect

Plate
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drought conditions (Amidon er al., 1982) Milks er al. (1989) reported that plants growing
in small containers have growth problems due to poor acration or low water holding
capacity of the growing medium. Acration porosity is considered to be the most important

~
physical property of any growing medium (Johnson, 1968; Bragg and Chambers, 1988)

28 x 25

In Eucalyptus tereticornis, the maximum seedling height was recorded in

. . . - /.
c¢m size container than smaller containers (Jackson and Oja, 1970) Similarlv the cocoa
) . - . 5 "y ’ . .. ‘/
seedlings performed better in 30 x 20 c¢cm polybag (Keshavachandran and Nair, 1983)
Acacia seedlings grown i 25 x 13 ¢cm gave better results than polvbags of smaller

dimensions (Natarajan and Jayaraj, 1986). Albizia procera performed better in 23 x 11 cm

polybag (Mohit Gera, 1997).

In the present study, compared to seedlings raised in nursery bed the seedlings
grown in 300 cc and 600 cc root trainers showed 22.5 and 54.3 per cent increase for root
length. However, seedlings raised in 150 cc root tramers was on par with seedlings raised
in nursery bed at one month after sowing. At three months after sowing, the seedlings
raised in 150 cc, 300 cc and 600 ce root trainers registered 16.7, 42.0 and 02.2 per cent
increase respectively, over seedlings raised in nursery bed for root length (Fig 17
Plate 8). Regarding shoot length, an increase of 15.2, 257 and 339 per cent were
recorded in 150 cc, 300 cc and 600 cc respectively over seedlings raised in nursery bed at
one month after sowing. During the evaluation at three months after sowing, it exhibited

5.2, 33.9 and 38.9 per cent increase, respectively (Plate 8). A similar trend was observed

for number of leaves, shoot collar diameter and number of nodules at both the stages.
Considering the root dry weight, a tune of 61.2, 62.1 and 65.6 per cent increases were
recorded in 150 cc, 300 cc and 600 cc over the seedlings raised in nursery bed

respectively, after one month of sowing. After three months after sowing, it was 78 0,

88.7 and 90.5 per cent respectively. In case of shoot dry weight, the seedlings grown in

192
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Plate 8. Seedling growth as influenced by root trainers
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150 cc, 300 cc and 600 cc root trainers registered 22.3. 25 | and 52 2 per cent increase,
respectively over scedlings raised in nursery bed at one month stage and it was 41 3. 71 5
and 77.1 per cent respectively over the seedlings raised in nursery bed after 3 months of
sowing. A similar trend was observed for total dry weight at both the stages (Fig 17) In
this study. larger volume of (600 cc) root trainers performed better for growth and
development of the scedlings.
v

Similar results were reported by Endean and Carlson (1975) in lodgepine, Cailson

and Endecan (19?(;) i white spruce, Alm et al. (]98‘2) in jack pme, Barnett and Brissette

\/" . .
(19806) 1n southern pines.

The 1deal potting mixture to raise seedling needs to be light, but at the same time
conesine in nature and should contain adequate nutrients. The components of potting
mixture used vary considerably from country to country and depending on the species to

be raised (Laurie, 19'%1).

In this investigation, the germination was more (66.0) in red soil = sand - goat
manure potting mixture which was on par with red soil : sand - vermicompost (Fig. 18). It
recorded a per cent increase of 34.6 and 33.0, respectively over red soil : sand : FYM. The
seedlings grown in the potting mixture of red soil : sand : goat manure registered 6.5, 1.2,
34.6 and 2.0 per cent increase for shoot length, root length (Plate 9), vigour index and
total dry weight respectively, over the seedlings grown in red soil - sand = FYM mixture.
The seedlings grown in red soil = sand = sago waste recorded 350, 400, 248 and
65 8 per cent decrease for shoot length, root length, vigour index and total dry weight
respectively compared to seedlings grown in red soil - sand . FYM Hence, it is concluded

that red soil : sand ; goat manure is the best potting mixture for 4. lebbek.






185

Plate 9. Influence of potting mixture on seedling growth
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Fig.18. Effect of potting mixtures on germination and

vigour index of A. lebbek
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Root and shoot lengths were increased in Eucalyptus tereticornis under sand
. . . ~ . . . . .
medium (Vinaya Rai er al., 1980), in Acacia and in decomposed leaf compost loamy soil

@ 1:4 ratio (Roy et al., 1985{

Bohja Shetty (1977) suggested that red soil is best suited for Eucalyptus and some
Acacias. Singh (1982) concluded that pulverized soil and coirpirth in 2 1 ratio performed

better for Acacia spp, Leucaena leucocephala and Prosopis.

The relative pore space of growing medium affect scedling growth and
development in containers. A properly balanced pore space provid good gaseous exchange
for the root system and directly affect water and mineral nutrients uptake (Dhiman and

-
Sood, 1994).

To find out optimum height of seedlings for outplanting in the present study, the
seedlings were graded into four height classes viz., 15-25 ¢cm, 26-45 cm, 40-60 ¢cm and

61-75 cm.

The seedlings that come under the height class of 61-75 ¢m (tallest grade) was
found superior over the rest of classes during imtial, one and three months after
transplanting. The evaluation of seedlings at three months after transplanting revealed that
scedling height classes viz., 26-45 cm, 46-60 cm and 61-75 c¢cm recorded 33.3, 34.1 and
40.8 pr cent increase for root length (Plate 10), 53.0, 58 4 and 64 .4 for shoot length
(Plate 10), 29.0, 53.0 and 58.5 for shoot collar diameter (Fig. 19), and 385, 604, 79.7
and 84.0 for total dry weight (Fig. 19), respectively over the seedling height class of

15-25 em.
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It is concluded that selection of tall seedlings for field planting will produce trees

capable of optimum survival with best resistance agamnst death of the termimal shoot

Similar results of the best performance of higher height class was reported by

-
-

Wakeley (1954), Minko (1974) and Singh et al. (1988) in spruce and Bhagat et al. ( ]‘)\")}))

in silver oak

Venkatesh ef al. (19974) suggested m pungam that tallest seedling class ot
S1-60 cm hetght recorded the highest (94.2 per cent) survival and better seedhing

morphometric attributes than the other height classes.

The taller seedlings maintained their dominance over smaller ones Grading of
nursery stock would only be worthwhile where early height advantages would reduce
competition for light and space or protect seedlings from animals (Minko, 1974) He also

reported that mortality was the greatest with the smallest seedlings.

In the present study, the seedlings were also graded into three diameter classes
viz., 021-035 cm, 036-0.50 cm and 051-0.61 cm to asses their performance in
transplanting. The seedling growth parameters were supecrior in 0 51-0.65 ¢m diameter
class than the 0.36-0.50 ¢m and 0.21-0.35 cm diameter classes as observed during initial,
one and three months after transplanting. At three months after transplanting, the scedling
diameter classes of 0.36-0.50 c¢m and 0.51-0.65 cm recorded 31.5 and 41.4 per cent
increase for root length (Plate 11), 32.4 and 604 for shoot length (Plate 11), 233 and
525 for shoot collar diameter (Fig. 20), and 76.2 and 86.9 for total dry weight (Fig. 20),

respectively over the seedling diameter class for 0.21-0.35 ¢cm.
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Hence, it 1s concluded that selection of seedlings with big diameter (0.51-0.65 cm)

for field planting would produce trees capable of optimal survival,

The supernior performance of bigger diameter class obtained in this study 15 1in good
agreement with the results of Lauer (1987) and Shiver ef al. (1990) in Pinus spp. The
seedlings with big diameter class with all good seedling attributes have the potential and

capacity to withstand the adverse environmental and climatic conditions
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CHAPTER VI

SUMMARY
Investigations were carried out in Albizia lebbek 1o identify the best seed source
for the production of good quality seed, for standardization of seed testing procedures
(sample size, purity analysis, pretreatments for breaking dormancy, germination medium,
tetrazolium test, vigour test and seed health test) and developmnent of nursery

technologies for quality seedling production

The seeds collected from the following sced sources Tirunelveli. Ramanathapuram,
Madurai,  Aruppkottai (Southern  zone), Anamalai  WLS,  Aliyar, Coimbatore,
Mettupalayam, Erode (Western zone), Salem (North Western zone), Chinglepet (North

Eastern zone) and Trichy (Cauvery Delta zone) were studied in this investigation.

Among the twelve seed sources, Anamalai WLS and Coimbatore seed sources of
western zone possessed superior CPTs based on therr morphometric characters. A study
on the evaluation of seed source for high quality seed production indicated that physical
characteristics of seeds viz., seed breadth, individual and hundred seed weight were higher
in Coimbtore (western zone) Madurai (Southern zone) and Chinglepet (North Eastern
zone) for seed breadth and Ramanathapuram (Southern zone) and Trichy (Cauvery Delta
zone) for individual seed weight and Anamalai WLS (Western zone) for hundred seed
weight showed lower values. Seed thickness was more in Chinglepet and less in Salem

(North Western zone) seed source.

The seed sources that belong to Southern (Tirunelveli) and Western (Anamalai
WLS) agroclimatic zones recorded the highest germination cf 940 and 91.0 per cent

respectively. The root length, shoot fength, shoot collar diameter, number of nodules and
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total dry weight were high in Arupukottai, Madurai and Tirunelveli of Southern zone as

well as Coimbatore and Aliyar of Western zone.

The Coimbatore, Mettupalayam, Aliyar and Frode seed sources belonging to
Western zone outperformed in the field in terms of survival percentage and other growth

parameters.

As far as NaCl salt stress condition was concerned, Coimbatore and Erode
(Western zone) recorded the lowest percentage of decrease over control for germination

Trichy and Chinglepet showed the lowest tolerance to salt stress.

In pH study, Tirunelveli source (Southern zone) recorded the lowest percentage of
reduction in germination, root length, drymatter production and vigour index at a pH of
10, over the control. This was followed by Coimbatore. The most affected source was

Aliyar,

With respect to PEG test, the best source was Coimbatore which recorded the
lowest percentage of decrease for germination, vigour index and total dry weight over the
control at a concentration of 1.25%. Chinglepet recorded the least tolerance towards the

stress imparted by PEG.

In case of accelerated aging, Ramanathapuram recorded the lowest percentage of
decrease over control for germination after 10 days of accelerated aging followed by
Anamalai WLS. The highest decrease over control was observed in Salem followed by
Trichy. The lowest percentage of decrease over control for vigour index was observed in
Ramanathapuram and Tirunelveli after 10 days of accelerated aging. Salem and Trichy

registered the highest percentage of decrease.
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The investigations on the standardization of seed testing procedures revealed that,
the weight of 2500 seeds ranged from 232430 to 338 110 g with an average of
276.150 g. Hence, 1t is inferred that the working sample size is 270 ¢ The weight of
submitted sample is arrived as 2762 g, but subjected to a maximum of 1000 g as per
ISTA rules. The weight of submitted sample is reported as 1000 ¢ The hundred sced
weight ranged from 8.018 ta 13.500 g, with an average of 10 776 ¢ In purity analysis, the
purce seed fraction ranged from 98.3 to 99.6 per cent, with an average of 99 1 per cent
Hence, 1t s concluded that the seed lots of 4. lebbek should posses a pure seed fraction of

more than 99 per cent,

Studies on the identification of a suitable pre-treatment for breaking dormancy
showed that the acid scanfication for 25 min. is optimum for breaking dormancy and to
produce more vigorous seedlings compared to pre-treatment with IAA 200 ppm for 24 h

and GA3 100 ppm for 12 h.

In a study to standardize the suitable germination medium, high germination of
77 0 per cent was noticed in sand medium followed by roll towel medium (74 9 per cent).

Whereas, only 72.1 per cent was recorded when seeds were sown on top of the paper.

The results of the quick viability (tetrazolium) test expressed that the nipping oft
the seed coat followed by 12 h water soaking and longitudinal splitting of cotyledons were
standardized as the best suited preconditioning and preparation methods, respectively for
tetrazolium test. A concentration of 1.0% 2-3.5 triphenyl tetrazolium chloride was

optimum to test the viability of the seeds.

From the vigour tests, it is inferred that 0.75% concentration of NaCl could be

recommended for salt stress test. pH of 8 was suitable to test the vigour of A. lebbek
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seeds towards alkalinity tolerance. The vigour of seed lots for drought resistance could be
evaluated by treating the seeds in PEG at 1.25% concentration. For accelerated aging test,

8 days of aging was required to test the vigour of the seed lot,

Standardization of seed health testing showed that the blotter medium which
exhibited maximum fungal infection was the effective medium compared to agar The most
commonly occurring fungi in both the media were Aspergillus flavus, A, niger,
Penicillium spp., Mucor spp and Alternaria spp. Among the sced lots of A, lebbek,

Mettupalayam followed by Madurai recorded mmimum fungal colonies.

Nursery experiments conducted to develop a few technologics for high quality
seedling production revealed the seedling morphometric parameters viz., root length,
shoot length, shoot collar diameter and total dry weight were more in the scedlings grown
in 15 x 25 cm polybag than 10 x 15 ¢m poly bag and control. The larger volume of
(600 cc) root trainer produced vigorous and quality seedlings. The potting muxture
containing red soil : sand = goat manure followed by red soil : sand ~ vermicompost gave
higher germination and more vigorous seedlings. The seedlings which come under the
height class of 61-75 cm (tallest grade) was found superior over 15-25 ¢cm, 20-45 ¢cm and
46-60 cm height classes. The biggest diameter class seedling (0.51-0.61 ¢m) outperformed

other diameter classes.

AL



REFERENCES



REFERENCES

Abdul-Baki, A.A. and )J.D. Anderson. 1973. Vigour determination in soybean seed by
multiple criteria. Crop Sci., 13: 360-363.

Ag%ﬁ.l(_._, J.‘LA K:arihaloo., SMM. Ahmed and P.C Gupta. 1973, Predicting
g€rminability in maize, wheat and paddy seed on the basis of tetrazolium test. Seed
Res., 1: 83-85.

*Ahmed, N., H.P. Bezbaruah and 1.D. Singh. 1993 Germination and storage of shade tree
seeds. Two Leaves and a Bud., 40(2): 34-37.

*Aldhous, J.R. 1972, Nursery practices. Forestry commission Bulletin No. 43, London,

Ali, AV, §. Machado and A.S. Hamill. 1990. Osmo-conditioning of tomato and onion
seeds. Scientia Hort., 43: 213-224,

Ali, M., S. Akhter and M. Jamaluddin. 1997. Study on the hot water treatment on seed
germination and seedling growth of Albizia procera Benth Indian For.,, 123:
764-768.

*Alm, A, D. Olsen and M. Lacky. 1982 Comparisons after planting of jack pine grown
for varying time periods in different container systems. Minn. For. Res. Notes 279.
St. Paul. MN: University of Minnesotta, College of Forestry, p 4

*Amidon, T.E., 1.P. Barnett., J.P. Gallagher. and Mc. J. Gilvray. 1982. A field test of
containerised seedlings under drought conditions. In: R W. Guldin and J P, Barnett
(Eds.) Proc. Southern containerised Forest tree seedling conference. Gen. Tech. Rep.
So. 37. USDA Forest service, Southern Forest Experiment station. New Orleans. pp.
139-144.

An)t(hz;padmanabha, H.S., H.C. Nagaveni and S.N. Rai. 1987 Studies on the eftect of
growth regulators on seedlings. My Forest, 23(1): 17-19.

Anoliefo, G.O. and L.S. Gill. 1992. Germination biology of Bauhinia monandra: Effect
of chemical and growth performance in different soil type. Agric. Res. J. Kerala, 30:

6-10.
*Anon. 1992. Research Report 1991-92. Arid Forest Research Institute, Jodhpur.

AOSA. 1983 Seed vigour testing handbook. Association of Official Sced Analysts
Handbook. Contribution No. 32, p. 88.

Avers, A.D. 1952, Germination and emergence of several varieties of barley in salinized
" soil culture. Agron. J., 44: 82-84.

Bapeley, G.S. and A K. Kandya. 1985. Effects of various pre-treatments on germination
and vigour of Leucaena leucocephala (Lam.) de wit. seeds. J. Trop. For., 1(1):

85-90.



Babeley, G.S. and AK. Kandya. 1986. Use of TTC for rapid testing of the viability of
Lagerstroemia parviflora seeds. J. Trop. For., 2(3): 226-231.

Babeley, GS S.P. Gautqm apd A K. Kandya. 1986. Pretreatment of Albizia lebbek seeds
to obtain better germination and vigour. J. Trop. For., 2(2): 105-113,

Bagchi, S K. and H.D. Kulkarni. 1985. Germination of open pollinated seeds and survival
of seedlings from the sclected trees of Santalum album. My Forest, 21(3): 221-224.

Bagchi, S K. and V.P. Sharma. 1989. Biometrical studies on seed characters of Santalum
album L. Silvae Gen., 38 (3-4): 152-153.

Bahadur, S. 1994. Root trainers - Trial over some Indian species. In Proceedings of
"Seminar on root trainer seedling production system' (Eds. K. Subramanian and
Dr. Mohan Jha). p. 40-45.

Bahuguna, V.K.,, KP. Unnikrishnan and U.C. Dhaundiyal. 1989. Studies on the
performance of Philippines and Malaysian provenance of Albizia falcatoria (L.)
Febrez at nursery stage under north Indian tropical conditions. Indian For., 115(4):
209-215.

Ballantyne, D.J. 1991. Shoot growth of evergreen azaleas (Rhododendron hybrid). Hort.
Sci., 26(1): 377-380.

Banerjee, A.K. 1973. Plantations of Acacia auriculiformis in West Bengal. Indian For.,
99: 533-540.

Bangarwa, K.S., V.P. Singh and R.P.S. Tomer. 1995. Progeny testing for seed quality
parameters in Dalbergia sissoo. Seed Sci. & Technol., 23(1): 253-257.

*Bangash, S.H. 1977. Salt tolerance of forest tree species as determined by germination of
seeds at different salinity. Pak. J. For., 27(2): 93-97.

*Barnett, J.P. and J.C. Brissette. 1986. Producing Southern pine scedlings in container,
Gen. Tech. Rep. SO-59, New Orleans, LA: USDA Forest Service, Southern Forest
Experiment Station. p. 71.

Barnett, P.E. and R.E. Farmer. 1978. Altitudinal variation in germination characteristics of
yellow poplar in the Southern Appalachians. Silvae Gen., 27(3-4): 101-104,

Beardsell, D.V., D.G. Nichols and D.L. Jones. 1979. Physical properties of nursery
potting-mixtures. Scientia Horti., 11: 1-8.

Bedell, P.E. 1989. Preliminary observation on variability of teak in India. Indian For.,
115(2): 72-81.

Bedell, P.E. 1998. Seed Science and Technology (Indian Forestry Species). Allied
Publishers Ltd. New Delhi. p. 346.

Bhagat, S. and Virendra Singh. 1995. Studies on effect of concentrated sulphuric acid
treatment on germination of Rubus ellipticus seed. Indian For., 121(7): 643-646.



Bhagat, S., J.S. Lalhal and O. Singh. 1992a. Germination and longevity of Ephedra
gerardiana Wall. seeds. Van Vig., 30(1): 43-44.

Bhagat, S.,, V. Singh and O. Singh. 1992b. Studies on germination behaviour and
longevity of Woodfordia fruiticosa KUR. seeds. Indian For., 118(11): 797-799.

Bhagat., O. Singh and Virendra Singh. 1990. Effect of seedling size on the growth of
transplanted silver fir (Abies pindrow) seedlings in the nursery. Indian For., 116(7):
564-567.

Bharadwaj, L.N. and V.S. Paul. 1995. Studies on seed mycoflora of some forest tree
species and their control. J. Trop. For., 11(2): 41-43.

Bhat , HP. and V. Singh. 1981. Effect of growth regulators on growth and
evelopment of Acacia nilotica seedlings,. Van Vig., 19(4): 128-134.

Bha rya, AK., AK Lahiri and R.N. Basu. 1991. Improvement of germination ability
f Eucalyptus spp. by pregermination treatments. Indian For., 117: 662-663.

Bhoja Shetty. 1977. Social forestry in Tamil Nadu. Indian For., 26(11): 82.

Bimlendra, K. and O.P. Toky. 1993. Breaking of seed coat dormancy with acids in some
arid zone trees. J. Tree Sci., 12(2): 111-114.

Biradar, K. M., M. Shekhargouda, M.N. Merwade and Ravi Hunje. 1998. Studies on seed
dormancy and germination in sandal (Santalum album L..). Seed Tech. News, 28(4):
p 54.

*Blanche, C.A., J.D. Hodges., F.T. Bonner and A.C. Marquez. 1988. Accelerated aging
of selected tree seeds. In: Proceedings of North American Forest Biology Workshop,
July 20-23, 1988, Van Couver, B.C., Canada.

*Bliss, R.D., K.A. Plalt - Aloia and W.W. Thomson. 1986. The inhibitory effect of NaCl
on germination. Pl cell Environ., 9: 727-733.

Bodsworth, S and J.D. Bewley. 1981. Osmotic priming of seeds of crop species with Poly
Ethylene Glycol as a means of enhancing early and synchronous germination at cool
temperatures. Can J. Bot., 5: 672-676.

Bonner, F.T. 1974, Maturation of cherry bark, water and willow oak. For. Sci., 20:
238-242,

Bgafier, F.T. 1976. Maturation of stumard and white oak acorns. For. Sci., 22: 149-154.

Bonner, F.T. 1984. Glossary of Seed Germination Terms for Tree Seed Workers,
USDA Forest Service. Gen. Tech. Rep. SO-49. Southern Forest Experiment Station,
Starkville, Mississippi, USA.

*Bonner, F.T. and G.L. Switzer. 1971. Upgrading yellow-popular seeds. USDA For.
Serv. Res. Note 50. (129): pp. 4.



Brown, EF. and F.A. Pokorny. 1975. Physical and chemical properties of media
composed of milled pine bark sand. J. Amer. Soc. Hort. Sci., 100(2): 119-121.

Bragg, N.C and B.J. Chambers. 1988. Interpretation and advisory applications of air-filled
porosity (AFP) measurements. Acta Hort.,: 35-44

Brahman. 1996. Effect of presowing treatments for hastening the germination of
Enterolobium cyclocarpum (Jacq) and Hymenaea courbaril 1. India For., 122(8):
740-745.

*Bre®n, N.A.C. and P. D V. Booysen. 1969. Seed coat impermeability in several Acacia
species. Agro plantae, 1: 51-60.

Cantliffe, D.J. 1981. Seed priming of lettuce for early and uniform emergence under
conditions of environmental stress. Acta, Hort. 122: 29-38,

Carlson, L.W. and F. Endean. 1976. The effect of rooting volume and container

configuration on the early growth of white spruce seedlings. Can. J. For. Res., 6:
221-224,

Catalou, Leonorana and Macchiavelli, Rauledgardo. 1991. Improving germination in
Prosopis flexuosa and Prosopis alba with hot water treatments and scarification.
Seed Sci. & Technol., 19: 253-262.

Chacko, K.C., SK. John and A M. Asokan. 1997 Evaluation of some presowing
treatments for germination of teak (Tectona grandis Linn. F.) fruits. Ann. For., 5(1):
55-61.

Chaurasia, R. and M.P.S. Yadava. 1994. Various trials on root trainers, potting mixtures,
fertilizers etc. 1990-93. In Proceedings of "Seminar on root trainer seedling
production system' (Eds. K. Subramanian and Dr. Mohan Jha). Pune. Oct. 6,
p. 35-39.

Chhavi, S. and Y.S. Murthy. 1987. Studies on the effect of various growth regulators on
seed germination and seedling growth of Cassia fistula L. Acta Bot. Indica. 1S:
206-210.

(Elyaﬁ'}s, 1, P.G. Jones and W.H. Gilbert. 1977. Effect of seed treatments on germination
in Acacia. Aus. J. Bot., 25: 269-276.

Dakshindas, S.D. 1994. Trials with different types of root trainers in research nursery at
Pune. In: Proceedings of “Seminar on root trainer and seedling production system’
(Eds. K. Subramanian and Dr. Mohan Jha). Pune. Oct. 6, p. 56-62.

Danthu, P., J. Roussel, A. Gaye and E.H. El Manzzoudi. 1995. Baobals (Adansonia
digitata L.) seed pretreatments for germination improvement. Seed Sci. & Technol.,
23(2): 469-475.

Danthu, P., J. Roussel., M. Dia and A. Sarr. 1992. Effect of different pretréatments on the
germination of Acacia senegal seeds. Seed Sci. & Technol., 20: 111-117.



Dasappa. 1990. Nursery techniques in teak. (Tectona grandis Linn £). for afforestati
My Forest, 26(1): 23-31. ( 14 is Linn ), for afforestation.

Davan, M.P. 1986. Fungi associated with different forest tree seeds of the Forest Research
Institute, Seed bank. Environ., 2(1): 28-39.

*Davidson, W.H. and F.A. Sowa. 1974. Container grown seedlings show potential for
afforestation of Pennsylvania coal-mine soils. Tree Planters' Notes, 25(4): 6-9.

Delouche, J.C. and C.C. Baskin. 1973. Accelerated aging techniques for predicting the
relative storability of seed lots. Seed Sci.& Technol., 1: 427-452.

Deo, AD., MP.S. Yadava and Gandhi. 1994. Role of potting mixture in root trainer
containers. In: Proceedings of "Seminar on root trainer seedling production system'
(Eds. K. Subramanian and Dr. Mohan Jha) Pune. Oct. 6, p. 10-12,

Deshmukh, A.P. 1994. An experience with root trainers. In: Proceedings of "Seminar on
root trainer seedling production system' (Eds. K. Subramanian and Dr. Mohan Jha).
Pune. Oct. 6, pp. 50-51.

Dhanda, S K. and Sunil Puri. 1997. To assess the seed and seedling quality of Tropical
trees. TUFRO symposium on "Innovations in Forest Tree Seed Science and
Nursery Technology", November 22-25, Pt, Ravishankar Shukla University, Raipur,
India. p. 77

Dhiman, R.C and S.K. Sood. 1994. Trials with different root trainers and potting media.
In: Proceedings of 'Seminar on root trainer seedling production system'
(Eds. K. Subramanian and Dr. Mohan Jha). Pune. Oct. 6, p. 35-39.

Dickerson, B.P. 1973. Containerized Loblolly pines promising for erosion control
planting. Tree Planters Notes. 24(1): 35-37.

Dotly Wattal Dhar, D.P. Singh, Sudhir, U. Meshram and P.N. Wattal. 1992, Nursery
practices for raising Leucaena seedlings. Indian J. For., 15(1): 71-72.

Donnelly, ED. 1970. Persistence of hard seed in Vicia lines derived from interspecific
hybridization. Crop Sci., 10: 661-662.

Dyan, J.C., JW. Turnbull, D.J. Boland and B.V. Gunn. 1983. Tr'eatments to promote
seed germination in ‘Hand Book for seed of dry zone Acacia's’. FAO, Rome. p. 58.

Dwivedi, A.P. 1993a. National level neem provenance trail at Jodhpur. In: Proc. of the
Intl. Consultation of Neem Importance. Kasetsart University, Thailand. pp. 18-28.

Edgar Piedrahita. 1997. Effect of osmotic priming with PEG 6000, KNO3, NaCl _and
mannitol on germination of Pinus patula seeds. IUFRO symposium on "Innovations
in Forest Tree Seed Science and Nursery Technology", November 22.25,
Pt. Ravishankar Shukla University, Raipur, India. p. 58.

Ells, J.E. 1963. The influence of treating tomato seed with nu.trients solutions on
emergence rate and seedling growth. Proc. Amer. Soc. Hort, Sci., 83: 684-687.



Endean, F and L.W. Carlson. 1975. The effect of rooting volume on early growth of
lodgepine seedlings. Can. J. For. Res., 5: 55-60.

Etejers, E.O,, MO Fawole and A. Sani. 1982. Studies on the seed germination of Parkia
clanertoniana. Turrlalaba, 32(2): 181-185.

Ezumal_l, B.S. 1986. Germination and storage of neem (Azadirachta indica A. juss). Seed
Sci. & Technol., 14: 593-600.

Ginwal, H'S,, P.S. Rawat, Mohit Gera, Neelu gera and R.L. Srivastava. 1995, Study on
the pattern of seed germination of various sub species cum. provenances of Acacia
nilotica wild. ex. Del. under nursery conditions. Indian For., 121(1): 29-38.

*Goodwin. 1976. Summer planted loblolly and long leaf pine tubelings outgrew 1-0
Nursery seedlings in North Carolina. J. For., 74: 515-516.

G},pdﬂ\d. and R.C. Thapliyal. 1969. Topographical tetrazolium test of Indian tree seeds.
Van Vig., 37-45.

Gopyeimar, K and T.K. Kunhamu. 1995. Effect of seed treatment on root growth
characteristics of selected tree species in the nursery. My Forest, 31(2): 21-23.

G(\)y’ka‘ﬂlar, K. Sanjay Kumar Gawande and Y.B. Tade. 1991. Effect of plant growth
regulators on seed germination in Cassia fistula and Bauhinia purpurea. Indian
For., 117: 575-576.

Guedes, A.C., D.J. Cautliffe and T.A. Nell. 1981. Morphological changes during lettuce
seed priming and subsequent radicle development. J. Am. Soc. Hort. Sci., 106:

121-126.

Gups? BN. and A.S. Raturi. 1975. Tetrazolium staining of seeds for interpretation of
viability of six Indian tree species. Indian For., 101(11): 659-673.

Gupta, G.N. 1992. Influence of different soil mixtures on nursery growth of some arid
zone tree species. Indian For., 118(12): 952-960.

Gupta, G.N., S. Mohan and K.G. Prasad. 1987. Salt tolerances of selected tree seedlings.
J. Trop. For., 3(3): 217-227.

Gupta, S.K., Pathak and R. Dev Roy. 1983. Seedling growth of Leucacna leucocephala
(Lam. de. wit). II. Effect of seed size. Indian J. For., 6(3): 202-204.

Gupta, T.N. and P.G. Pattanath. 1975. Factors affecting germination behaviour of teak
seeds of eighteen Indian origins. Indian For., 10(10): 584-588.

‘}}aﬂlan, H.T. and Kester, D.E. 1976. Plant progpagation-principles and practices.
Prentice Hall, New Delhi.

Hayward, H.G. and H. Wadleigh. 1949. Plant growth on saline and alkali soils. Adv.
Agron., 1: 1-38.



Heydecker, W. 1972. Vigour In: "Viability of Seeds", (Ed. E.H. Roberts). Chapman Hall.
Londen pp. 209-252.

Holzer, K. 1965. Standardization of methods for provenance research and testing. In:
Proc. IUFRO Congress, Munchen, Germany, 111(22): 672-718.

W993. International rules for seed testing. Seed Sci. & Technol., 21: 1-288.

*Jackson, J.K. and G.0.A. Oja. 1970. Interim report on silvicultural experiments. Samaru,
Zaria, Nigeria, Savanna Forestry Research Station.

Jambulingam. R. 1990. Recent development in research on Casuarina in Tamil Nadu. 1.
Variation in population advances in Casuarina research and utilization, Proceedings
of the Second International Workshop, Cairo, Egypt, January, pp. 15-20.

Jann, BeC’ and R.D. Aman. 1977. What is germination? In: The Physiology and
‘ iochemistry of Seed Dormancy and Germination (Ed. A.A. Khan). North-Holland
Publishing Company, Amsterdam. pp. 77-109.

Jayaraj, R.S.C. 1997. Selection of candidate plus trees of Eucalyptus spp. for a large scale
clonal forestry programme. Clonal multiplication of Eucalyptus (Eds. Vivekanandan,
K., Gurumoorthi, K and Jayaraj, R.S.C.) pp. 34-47.

Jayaraj, R.S.C. 1998. Nursery practices of Casuarina equisetifolia. A review. Sylva plus
VI (1): 28-37.

Jenner, V. 1995. Studies on genetic analysis and physiology of seed and juvenile seedling
attributes in mahua (Madhuca latifolia) (Roxb) Macbride. M.Sc.,(For.) Thesis, Tamil
Nadu Agrl. University, Coimbatore. 140 p.

Johnson, P. 1968. Horticultural and agricultural uses of sawdust and soul amendments.
National City CA: Paul Johnson. p. 46.

Joshi, HB., R.N. Loganey, L.K. Patnaick, D.C. Choudhart and R.S. Chauhan. 1983,
Troup's the silviculture of Indian trees, Vol 1V. Revised and enlarged by the Editorial
Board, F.R 1. and Colleges. Dehra Dun.

Jugu€®e, O.L. 1972, Essentials of seed testing. In: “Seed biology' Vol. 3
(Ed. T.T. Kozlowski). Academic Press, New York and London, p. 301.

Kandya, A K., 1997. Quality characteristics of Tectona grandis seeds from eight sources
of Madhya Pradesh: A study. [UFRO symposium on "Innovations in Forest Tree
Seed Science and Nursery Technology", November 22-25, Pt. Ravishankar Shukla

University, Raipur, India. p. 165.

Kannan, C.S., K. Sudhakara, A. Augustine and P.K. Ashokan. 1996. Seed dormancy and
pretreatments to enhance germination in selected Albizia species. J. Trop. Forest
Sci., 8(3): 369-380.



Kannan, D. and K. Paliwal. 1992, Drymatter production, chlorophyll, protein contents and
foliar nutrient concentration in Peltophorum Jerrugincum and Albizia lebbek under
nursery conditions. Forest-Ecology and Mangement. 50(3-4): 265-273.

Karivaratharaju, T.V., N. Natarajan and R.S.V. Rai. 1987 Studies on the seed of
Dendrocalamus strictus. Van Vig., 25(1-2): 29-31.

Kathiresan, K. and T.S. Thangam. 1990. A note on the effect of salinities and pH on
growth of Rhizophora seedlings. Indian For., 116(3): 243-244.

Kathiresan, K., P. Moorthy and S. Ravikumar. 1996. A note on the influence of salinity
and pH on rooting of Rhizophora mucronata Lamk. seedlings. Indian For., 122(8):
763-764.

Kagk? R. 1965. Albizia lebbek seed treatment. In: Silviculture of Indian Trees.

(Ed. R.S. Troup). Dehra Dun,

aul, R.N. and M.S. Manohar. 1966. Germination studies on arid zone tree sceds I.
Acacia senegal willd. Indian For., 32: 499-503.

Keshavachandran, R and P.C.S. Nair. 1985. Standardisation of seed propagation in cocoa.
Indian cocoa, Arecanut and spices J., 9(1): 1-4.

KhgaA.A. 1977, The Physiology and Biochemistry of Seed Dormancy and Germination.
Elsevier Scientific Publications Co., Amsterdam, pp. 447.

Khan, M.L. and R.S. Tripathi. 1987. Ecology of forest trees of Meghalaya-Seed
germination and survival and growth of Albizia lebbek seedling in nature. Indian J.
For., 10(1): 38-43.

Khan and R.S. Tripathi. 1989. Effect of soil moisture, soil texture and light intensity on
emergence, survival and growth of seedlings of a few sub-tropical trees. Indian J.
For., 12(3): 196-204.

Khedkar, M.H. and K. Subramanian. 1996. Introduction of root trainer nursery
technology in forestry sector, Maharastra. Indian For., 122(3): 199-211.

*Kinghora, ] M. 1974, Principles and concepts in container planting. In: Proceedings of
North American Containerized Forest Tree Seedling Symposium; Aug 26-29, 1974,
Denver Co. Publ. 68. (Ed. R W. Tinus, W.I. Stein, and W.E. Balmer). Great Plains

Agricultural Council: 8-18.

Komboo, B and AK. Hellum. 1984. Hot water and acid treatment to improve the
germination of Cassia siamea britt. Seeds Embryon., 1: 27-33.

Kumar, A and R. Sharma. 1981. Determination of viability of ipil-ipil (Leucaena
leucocephala) seed by tetrazolium test. Van Vig., 20(1&2): 26-29.

Kumar, N. and O.P. Toky. 1996. Variation in seed germination and juvenile and growth of
12 provenances of Albizia lebbek (L.) Benth. in arid India. Indian J. Trop. For.,

19(2): 123-128.



KU)a,/ﬁ and B.K. Purkayastha. 1972. Note on germination of the seeds of Lac hosts.
Ind. J. Agri. Sci., 42:420-431.

Kumaran, K. 1991. Genetic analysis of sced and juvenille seedling attributes in neem
(Azadirachta indica A. Juss) and pungam (Pongamia pinnata (Linn) Pierre) M Sc
(For.,) Thesis, Tamil Nadu Agricultural University, Coimbatore.

segd-pérmination and seedling growth of neem (Azadirachta indica). J. Trop. For.

Kulil:;l%, M. Palani, M. Jerlin and C. Surendren. 1994, Effect of growth regulators on
ci., 6(4): 529-532.

*Lakon, 4~ 1942. Topographischer Nachwies der akeimfahigkeit der Gettreidefruchte
rch Tetrazolium-Salze. Ber Deutsch. Bot. Ges., 60: 299-305.

*Landis, T.D. 1990. Growing media. In: Containers and growing media, Vol. 2. The
Container Tree Nursery Manual. Agric. Handbook. 674. Washington, DC: USDA,
Forest Service. 41-85.

Lauer, D K. 1987. Seedling size influences early growth of long leaf pine. Tree Planter's
Notes, 38(3): 16-17.

*Lauge, M.V, 1974. Tree planting practices in African Savannas. FAO For. Dev. Paper
/ﬁo. 19. FAO, Rome.

*L.empang. M. 1995. The usage of bagasse as a nursery media of nak (Acacia mangium.
Willd) seedlings. Jurnal Penelitan Kehutanan, 7(1): 49-57.

Lopez, J.H. and R.B. Aviles. 1988. The pretreatment of seeds of four Chilean prosopis to
improve their germination response. Seed Sci. & Technol., 16: 236-246,

Mylﬁ?' D.B. 1972. The measurement of viability of seeds, (Ed. E.H. Roberts) Chapman
Hall, London. 172-208.

Maguti, E. 1962. Forest seed handling, equipment and procedures. 1l seed treatments,
storage, testing and transport, Unasylva, 16(1): 20-35.

Maitreyee Kundu, Papori sharma, Jatin Kachari and Rupnarayan Sett. 1997. Effect of
pretreatment on germination and seedling vigour in Alstonia scholaris. Seed Res.,
25(1): 16-18.

*Malta, F.B. C.A. Blanche. 1989. Accelerated aging and seed viability of pecan, Carya
ilinoensis (Wang) K. Koch. In: Proceedings of South Eastern Plant Growers

Association, 82: 143-147.

Mamta Purohit, Jamaluddin and G.P. Mishra. 1996. Testing of seeds of some tropical tree
species for germination and mycoflora. Indian For., (6): 492-495.

Mamta Purohit, Jamaluddin and G.P. Mishra. 1998. Studies on germination and seed
borne fungi of some forest tree species and their control. Indian For., 124(5):

315-320.



Mani, G, AS. Ponnusamy and K. Vanangamudi. 1997. Identification of the best seed
source for. elite seedling production in Acacia nilotica (Linn.) IUFRO symposium on
'Innovations in Forest Tree Seed Science and Nursery Technology', November
22-25, Pt. Ravishankar Shukla University, Raipur, India. p. 126. v

Manogmani, V. 1997. Investigations on seed collection, storage and germination of teak.
ectona grandis Linn) and sandal (Santalum album Linn) Ph.D. Thesis, Tamil
Nadu Agricultural University, Coimbatore.

Manonmani, V. and K. Vanangamudi. 1997a. Germination improvement in teak through
dry-heating and accelerated aging treatments. [IUFRO symposium on "Innovations
in Forest Tree Seed Science and Nursery Technology", November 22-25,
Pt. Ravishankar Shukla University, Raipur, India. pp. 166-167.

Manonmani, V. and K. Vanangamudi. 1997b. Investigations on seed source variation in
teak (Tectona grandis). National symposium on Natural resources management
system, St. Joseph's College, Trichy, February 26-28.

Manonmani, V., K. Vanangamudi and R.S.V. Rai. 1996. Effect of seed size on seed
germination and vigour in Pongamia pinnata. J. Trop. For. Soi., 9(1): 1-15.

Maria Dominic Savio, M., V.K.W. Bachpai, Rama Nautiyal and R.S.C. Jayaraj. 1998.
Potting mixture trials in Casuarina equisetifolia. Sylva plus VI (1): 18-20.

*Masana and Mawazin. 1994. The effect of pretreatment on the germination process of
asam (Tamarindus indica) sceds. Bulletin. Penelitian. Hutan 563: 33-41.

Masilamani, P. 1992. Production, processing and storage technology of seeds of Cassia
siamea Lamb, Hardwickia binata Roxb and Prosopis juliflora Swartz. Dc. M.Sc.
(Ag.) Thesis, Tamil Nadu Agricultural University, Coimbatore.

Masilamani, P. 1996. Seed technological studies in teak (Tectona grandis Linn. F.) Ph.D.
Thesis, Tamil Nadu Agricultural University, Coimbatore.

Magilmani, P. and C. Dharmalingam. 1995. Enhancing germination of silver oak. The
/“I-gr?du. September 28th p 28,

Mastalery, J.W. 1977. The greenhouse environment. John Wiley and Sons. New York,
p. 629.

Mathur, R.S., K.K. Sharma and M.M.S. Rawat. 1985. Germination behaviour of various
provenances of Acacia nilotica spp. Indian For., 111: 435-449.

Maygf, A M. and A. P. Mayber. 1975. The germination of seeds., Pergamon Press, New
York, pp. 70-73.

Mehatpa, H.T., G.C. Martin and C. Nishijima. 1985. Effect of temperature, chemical
treatments and endogenous hormone content on peach seed germination and
subsequent seedling growth. Scientia Hort., 27: 63-73.



Milks, R.R., W.C. Fonteno and R.A. Larson. 1989. Hydrology of horticultural substrates;

I Predicting air and water content of limited-volume plug cells. J. Amer. Soc.
Hort. Sci., 1114(1): 57-61.

*Millat—l_E-.Mustafa, M. 1989. Effect of hot water treatment on the germination of seeds of
Albizia lebbek and Delonix regia. Bano-Bigyan-Patrika, 18(1-2): 63-64.

Minko, G. 1974. Effect of seedling size on growth of ficld plantel Pinus radiata. Forestry
Technical Papers, Forests Commission, Victoria., 21: 58-68.

WK. and G.P. Mishra. 1984. Effect of gibberellic acid on Tectona grandis and
Dendrocalamus strictus seedlings. J. Tree Sci., 3(1&2): 20-26.

Mishgef K and G.P. Mishra. 1986. Effect of Indole acetic acid on growth and drymatter
production of Dendrocalamus strictus and Tectona grandis Linn. seedlings. J. Tree
sci., 5(2): 118-121.

Mishra, C.M., Prabhakar Dubey, B.S. Burfal, A.C. Banerjee and S.L. Singh. 1997.
Performance of Azadirachta indica provenance at seed and seedling stage, IUFRO
symposium on "Innovations in Forest Tree Seed Science and Nursery
Technology", November 22-25, Pt. Ravishankar Shukla University, Raipur, India. p.
144,

Mishra, RM and S. Bhatnagar. 1989 Growth analysis and dry matter production of
Albizia lebbek seedlings. Environ. & Ecol., 7-4: 829-832.

Misra, C.M. and S.L. Singh. 1981. Seed germination studies on three predominant tree
species of southern Uttar pradesh. Ann. Arid Zone, 20(3): 193-198.

*Mittal, R K. and M.R. Sharma. 1979. Studies on the mycoflora and its control on the
seeds of Eucalyptus citriodora Hook. In: Symposium on the Vegetation Wealth of
Himalayas. University of Garhwal, Srinagar, U.P.; October 1979, p. 79 (Abstract).

*Mittal, R.K. and M.R. Sharma. 1980. Seed mycoflora of Dalbergia sissoo. In: The 7th
Annual Session of the Society for Advancement of Botany, India, June, 1980 in
Dehra Dun, Abstract-p. 28.

Mittal, R K. and M.R. Sharma. 1981. Seed mycoflora of Cassia fistula L. Indian J. For.,
4(1): 70.

Mittal, R K. and M.R. Sharma. 1982 Seed mycoflora of Albizia lebbek. Indian J. For.,
5(2): 156-157.

Mohan, A. 1994a. Abridged note of root trainers. In: Proceedings of "Seminar on root
trainer seedling production system' (Eds. K. Subramanian and Dr. Mohan Jha) Pune.

Oct. 6, p. 10-12.

Mohan, V.K. 1994b. Trials with different types of potting mixtures in rgising shivan
seedlings in root trainers. In: Proceedings of “Seminar on root trainer seedling
production system' (Eds. K. Subramanian and Dr. Mohan Jha). Pune. Oct. 6,

pp. 46-47.



Mohanan, C. 1997. Seed health problems in selected tropical recalcitrant and orthodox

f'orest tree seeds and their impact on seedling production. JUFRO symposium on

Innovations in Forest Tree Seed Science and Nursery Technology'', November
22-25, Pt. Ravishankar Shukla University, Raipur, India. p. 72.

Mohit Gera. 1997. Improved seedling quality of polybag plants of Albizia procera Benth.
Use of mounted Angle iron beds. JUFRO symposium on "Innovations in Forest
Tree Seed Science and Nursery Technology', November 22-25, Pt Ravishankar
Shukla University, Raipur, India. p. 98.

My@qR.P. 1973. Tetrazolium staining for assessing seed quality. In: Seed Ecology
(Ed. W. Heydecker), 347-366.

Muk hyay, T.P., S.K. Bhattacharjee and B. Biswas. 1990. Effect of GA3 and other
chemicals on germination and viability of Peltophorum ferrugencum seeds. My
Forest, 26(2): 148-152.

Munjal, RL. and A D. Sharma. 1975. Mycoflora of conifer seeds. Indian J. Mycol. Pl
Pathol. 5(2): 145-148.

Murthy, K. A.'V.R.G. 1973. Problems of teak seed 2. Germination studies and seed
problems Intl. Symposium on seed processing-IUFRO working party 5.2.01.06. Vol.
11, p. 20 Bargen, Norway, pp. 21-24.

Murugesh, M., K. Vanangamudi, K.T. Parthiban, K. Bhavanishankar and R. Umarani.
1997. Effect of growth regulators on seeds germination and seedling vigour of amla
(Emblica officinalis). JUFRO symposium on "Innovations in Forest Tree Seed
Science and Nursery Technology", November 22-25, Pt  Ravishankar Shukla
University, Raipur, India. p. 102.

Nagarathnam, S. 1959. "Alkathene Container”. Indian For., 85(4): 249-250.

Nagarathnam, S. 1972. Polythene containers in manmade forests. Proc. Symposium on
Man Made Forests, Dehra Dun.

Nagayert), H.C. and R.A. Srimathi. 1980. Studies on germination of the sandal seeds
Santalum album Linn). 11 Chemical stimulation for germination. Indian For.,

106(11): 792-799.

Nagaveni, H.C and R.A. Srimathi. 1981. Studies on germination of the sandal seed
(Santalum album Linn.). 11l pretreatment of seeds. Indian For., 107(6): 348-354.

Nagaveni, H.C. and R A. Srimathi. 1985. Germinative capacity of floating and sinking
sandal seeds. Indian For., 111(8): 615-618.

Nagaveni, H.C., H.S. Ananthapadmanabha and S.N. Rai. 1989 Ef’fect of different
chemicals on germination of sandal seeds (Santalum album Linn). My Forest,

25(4): 311-313.



*Nanga? KK. and RS, Dhindsa. 1967. Effect of gibberellic acid (GA3) on nitrogen
ontent of soybean (Glycine max L) and mechanism of gibberellin action. Proc.

g;t?rngg Symp. Plant growth substances, Calcutta University, Calcutta, January
028

Natarajan, N. and R. T. Jayaraj. 1986. Western Ghats Eco-development programme
Technical Report.

Natarajan,' N. and R.S. Vinaya Rai. 1988 Studies on maximisation of germination in
Acacia auriculiformis_India J. For., 11: 304-306.

Negi, R.C.S. and R.P. Singh. 1995. Influence of sowing methods and media used on
germination and growth of some exotic pines. Indian Fer., 121(8): 721-727.

*Norberto, N. 1939. Germination of teak. Phillipines J. For., 2: 173-183.

OECD. 1974. OECD scheme for the control of forest reproduction material moving in
international trade Paris.

Ovcharov, K.E. 1969. Effect of chemical substances on growth and seed germination, In:
hysiological Basis of Seed Germination. Translated from Russian - Amerind
Publishing Co., New Delhi, 1977.

Ovchgrov, K.E., 1977. Physiclogical basis of seed germination. Amerind Publishing
/(?g., Pvt. Ltd. New Delhi. pp. 178-184.

Ogyenaa, P. 1979, Introduction to biochemical test for viability programme. Seed Sci. &
Technol., 7: 591-596.

Padma, V., G. Satyanarayana and B. Muralimohan Reddy. 1994. Effect of scarification
treatment on the germination of Leucaena leucocephala, Albizia lebbek and
Samanea saman. Seed Res., 22(1): 54-57.

Padmini, S. and A.C. Banerjee. 1986. Provenance trials of Acacia nilotica. J. Tree Sci.,
5: 53-56.

?fl\i, M., M.G. Dasthagir, K. Kumaran and R. Jerlin. 1996. Effect of presowing
treatment on growth attributes of Albizia lebbek (1) Benth. Ann. For., 4(1): 85-88.

Paliwal, K.V. 1972. Irrigation with saline water. ARl Monograph No. 2 (New series).
WTC/ARI, New Delhi.

Panse, V.G. and P.V. Sukhatme. 1978. Statistical Methods for Agricultural Workers.
ICAR., New Delhi. p. 327.

Parrotta, J.A. 1987. Albizia lebbek (L.) Benth. Silvics of Forest Trees of the American
Tropics. SO-ITF-SM-7 U.S. Dept. of Agric. for. Serv. Inst of Trop. For. South For.
Exp. Sta. New Orleans, Louisiana.

*Pattanath, P.G. 1982. Treatment designed to break teak seed dormancy. A guide to
forest seed handling. FAO, Rome (1985).



*Paudel,_K;C,“ SM. Amat}{a and A. Harrison, 1996. Provenance trial of Pinus
maximinoii and comparison with Pinus wallichiana and Pinus patula. LARC
working paper (Nepal) ISSN 1023-3393 No. 96/38.

Piotto,. B. 1995, Influence of scarification and prechilling on the germination of seeds of
Pistacia lentiscus. Seed Sci. & Technol., 23(2): 659-663.

*Pipatwattfinakul,_D. 1989, Provenance variation in wood basic density of Acacia
mangium Willd. at Lodkrating plantation chachoengsao. M.Sc (For.,) Thesis,
Kasetsart University, Bangkok.

*Pitel, J.A. 1980. Accelerated aging studies of jack pine (Pinus barksianan Lamb.) and
seed oak (Quercus rubra L.) In: Proceedings of International symposium on Forest
Tree Storage, Chalk River, Ontario, Canada 40-54.

Ponnusamy, A.S., C. Surendren and S. Parameswaran. 1990. Effect of insect damage on
seed germination in A/bizia lebbek. Indian For., 116 (6): 509-510.

Ponnusamy, A.S., R.S. Vinaya Rai, C. Surendren and T.V. Karivaratharaju. 1991, Studies
on maintaining seed longevity and the effect of fruit grades in neem (Azadirachta
indica Juss.). J. Trop. For. Sci., 3(3): 285-290.

Prasad, R. and P. Jalil. 1986. Emptiness in teak fruits from different areas of Madhya
Pradesh. J. Trop. For., 2: 207-212.

Purghit, M and Jamaluddin. 1993, Seed mycoflora of palas (Butea monosperma (Lam)
aub.) during storage. Seed Res., 21 (2): 126-127.

Pyarelal, K and D.C. Karnataka. 1993. Effect of orientation of seed sowing and soil
mixture on germination behaviour of Quercus leucotrichophora (Syn. Q. incana
Roxb.). Indian For., 119(2): 122-125.

Rai, S.N., H.C. Nagaveni and H.S. Padmanabha. 1986. Germination and viability of some
tree seeds. Van Vig., 24(1-2): 8-12.

Rajannan, K M. and Lakshman. 1996. Rayan seed germination. The Hindu. February 29th,
p. 28.

Rajasekar, D, J. Yogalakshmi., K. Vanangamudi and S. Balaji. 1997. Nursery technology
and mangement in sandal (Santalum album L.). IUFRO symposium on
"Innovations in Forest Tree Seed Science and Nursery Technology', November

22-25, Pt. Ravishankar Shukla University, Raipur, India. p. 62

asingh, N. A M. 1987. Studies on certain aspects of seed quality in the species of
mylvicultural importance. M.Sc. (Ag.) Thesis, Tamil Nadu Agricultural University,

Coimbatore.

Ramamoorthy, K. and T.V. Karivaratharaju. 1989. Effect of accelerated aging on viability
and vigour of seeds of tomato (Lycopersicon esculentum naill) cv. PKM 1.



Ramamoorthy, K., D. Kalavathi and T.V. Karivaratharaju. 1989. Seed treatment to

improve speed of germination and viability in pungam (Derris indica Lam.). My
Forest, 25(4): 321-324.

W and M.L. Sharma. 1994, Enhancing the germination of stored bamboo seeds
using plant growth regulators. Seed Sci. & Technol., 22: 313-317.

Rimando. 1981 Growth and development of some fuelwood species in different potting
media. Sylva Trop., 6(3): 91-100.

Roy, M.M. 1990. Effect of pH on seed germination of some fodder Albizias. J. Tree.
Sci., 9(1): 47-49.

Roy, M.M. and P.S. Pathak. 1983. Seed polymorphism and germination in Albizia
richardiana. My Forest, 19 (2): 89-95.

Roy, MM, 1.L. Karthaloo and R. Del Roy. 1985. Seedling growth and performance in
field conditions in some fodder Acacias. J. Tree Sci., 4(1): 49-53.

*Ruchle, J.L. and D.H. Marx. 1977. Developing ectomycorrhizae on containerized pine
seedlings. Res. Note SE-242. Ashevide, NC: USDA, Forest Service, Southern Forest
Experiment Station. p.8.

Sanjeevakumar, B., K. Sudhakara, P K. Asokan and K. Gopikumar. 1995. Seed dormancy
and germination in Albizia falcataria and Albizia procera. J. Trop. For. Sci., 7(3):
371-382.

sashki, S. 1980. Storage and germination of some Malaysian legume seeds. Malay. For.,
43(2).

Satya Vir and S.K. Jindal. 1997. Bruchids threat to quality seed production in leguminous
trees. ITUFRO symposium on "Innovations in Forest Tree Seed Science and
Nursery Technology", November 22-25, Pt. Ravishankar Shukla University, Raipur,
India. p. 81.

*Scarborough, B. 1979. Modifying container medium to combat economic change.
American Nurseryman. 149(2): 12-12, 123,

Sehgal, RN. and Batlej Singh. 1990. Effect of pretreatment on seed germination of
Pistacia integerrima. Indian J. For., 13(1): 57-60.

Shafig, Y., AM.A. Dahib and J.A. Al-Ashoo. 1978. Effects of different transplanting
media on growth of Eucalyptus camaldulensis, Pinus brutia and Casuarina
equisetifolia. Mesopotomia J. Agrl., 13(2): 167-178.

Shamet, G.S., P.S. Chauhan and R.Sood. 1994. Nursery .studies on potting mixture,
mulching and fertilizer requirement of chilgoza pine (Pinus gerardiana). Indian J.
For., 17(3): 225-229.



Sharma, A, M.U. K_uklgadia, DB .Jgdeja and B.G. Vashi. 1998. Effect of different salinity
levels on germination and initial growth parameters of different afforestation tree
species in nursery stage. Indn. J. For., 20(2): 156-159.

Sharma, S.lDA, K.G. Prasad and H.B. Singh. 1992, Salinity and alkalinity tolerance of some
leguminous tree seedlings. Van Vig., 30(2): 86-94.

*Sheikh, M.1. 1980. Effect of different treatments to hasten trece seed germination Pak. J.
Forestry., 30(4): 176-180.

She/pdle_y,/g.c_.c., 1975. Role of gibberellins in dormancy and seed germination In:
ibberellins and plant growth, (Ed. HN. Krishnamoorthy). John Wiley and Sons.
New York, pp. 91-99,

*Shiver, B.D, BE. Borders, HH. Page, Jr, and SM. Raper. 1990. Effect of some
seedling morphology and planting quality variables on seedling survival in the Georgia
Piedmont. South. J. Appl. For., 14 (3): 109-114.

WB. and 1. Rouhani. 1976. Effect of presowing treatments and temperatures on
seed germination of Acacia cynophylla Lindl. Hort. Sci., 11: 381-383.

Sindhu, V.H.C. 199S. Variation studies in provenances of Azadirachta indica. Indian
For., 11: 1053-1056.

Singls, C. 1985, Effect of some growth regulators on the seed germination of Cassia
otcidentalia Linn. J. Ind. Sci. Soc., 64(suppl.): 95.

Sipgh, C. 1989. Changes in seed germination and seedling growth process induced by
various growth regulators in Cassia glauca Lamb. Acta. Bot. Indica., 17: 68-75.

Sipgh, C. and Y.S. Murthy. 1987. Effect of some growth regulators on the seed
)%germination and seedling growth of Cassia obtusifolia. Acta Bot. Indica, 15: 74-79.

Singh, K. J.S.P. Yadav and V. Singh. 1991. Tolerance of trees to soil salinity. J. Ind. Soc.
Sci., 39: 549-556.

Singh, O., S. Rhagat and S.P. Chaukiyal. 1988. Effect of seedling size on the growth of
transplanted spruce seedlings in the nursery. Indian For., 114(8): 470-473.

Singh, R.V. 1982. Fodder trees of India. Oxford and IBH publishing, Co., New Delhi,
Bombay and Calcutta, 14 & 21.

Singh, R.V. K.C. Sharma and Virendra Singh. 1985a. Germination of Populus ciliata
seed as affected by depth of sowing.

Singh, S.S., BN. Sharma and G.S. Paliwal. 1985b. Effect of Niagara and GA3 on
cotyledonary expansion of 4cacia catechu. Wild. Ind. J. For., 8(1): 41-46.

Sing#\U.K., C.K. Purohit and T.S. Sachdev. 1984. Influence of phytochromes on growth
and drymatter production in Madhuca latifolia. Indian For., 10(9): 936-943.



Singh, UP, SN. Vishwakarma and K.C. Basuchaudhury. 1978. Acremonium

sordidulum mycoparasitic on Colletotrichum dematium truncata in India.
Mycologia, 70(2): 453-455.

ectrum in neem (Azadirachta indica A Juss.). Ph.D. Thesis, Tamil Nadu

Siv‘/a;g!?uam, K. 1995, Growth biology, reproductive strategy and seed production
Agricultural University, Coimbatore.

Sivagnanam, K., K. Vanangamudi and R. Umarani. 1997. Effect of provenance on seed
quality on neem (Azadirachta indica) IUFRO symposium on "Innovations in Forest
Tree Seed Science and Nursery Technology", November 22-25, Pt. Ravishankar
Shukla University, Raipur, India. p. 162.

Sivasamy, M. 199]1. Net production effect, seed production spectrum and quality
polymorphism as influenced by ecology in Azadirachta indica A. Juss. Derris indica
L. and Ailanthus excelsa Roxb. seeds. Ph.D., Thesis, Tamil Nadu Agricultural
University, Coimbatore.

Sivasamy, M and T.V. Karivaratharaju. 1993. Seed quality variation in relation to
ecological variation in neem. World Neem Conference, Feb 24-28, 1993, Bangalore,
India, Abstract. p. 62.

Srimathi, P. 1997. Research focus on seed collection, processing and storage of amla
(Emblica officinalis. Gaertn.) jamun (Syzygium cuminii skeels.) and ber (Zizyphus
mauritiana Lamk). Ph.D, Thesis, Tamil Nadu Agricultural University, Coimbatore.

Srimathi, P., R.S. Vinaya Rai and C. Surendren. 1991  Studies on method of seed
collection and optimum duration for acid scarification in three legumes. My Forest,
27(1): 57-61.

Srimathi, R.A. and H.D. Kulkarni. 1982. Progeny trials of selected trees in Santalum
album 1.. Variation in seedlings. In: (Ed. P.K. Khosla), Improvement of forest
biomass., International Book Distributors. Dehra Dun, pp. 119-130.

Srimathi, R.A., H.D. Kulkarni and K.R. Venkatesan. 1977, Variation pattern in Santalum
album L. In: Mycoplasma diseases of trees. (Ed. S.P. Paychaudhuri) Associated
Publishing Company. New Delhi, pp. 27-31.

Subramanian, K. 1994. Trials with root trainer seedling production system in Asean
Canada Forest Tree Seed Centre at Muak-lek, Saraburi, Thailand. In: Proceedings of
‘Seminar on root trainer seedling production system' (Eds. K. Subramanian and

Dr. Mohan Jha). Pune. Oct. 6, pp. 13-15.

Sudarsana Rao, G.V., S.R K. Murthy, G.V. Hanumantha Rao and A. Narayanan. 1997.
Effect of different treatments on germination and early seedling growth of Avenue
tree species. IUFRO symposium on "Innovations in Forest Tree Seed Science and
Nursery Technology"”, November 22-25, Pt. Ravishankar Shukla University, Raipur,

India. p. 63.

Sudhakara, K., Wesley Mammen, A.V. Santoshkumar and P.K. Asokan. 1995. Effect of
seed size, rooting medium and fertilizers on containerised seedlings on Ceiba
pentandra. Indian For., 12: 1135-1142.



Sudhakar, T. Zodape. 1991. The improvement of germination of some forest species by
acid scarification. Indian For., 117: 61-66.

*Sukhat Lawskul. 1991. Provenance trials of Acacia mangium willd. at lad krating
plantation, Chachoengsao, M.Sc. Thesis, Bangkok graduate school (Thailand).

Sur, K., A K. Lahiri a.n_d R.N. Basu. 1987. Improvement of germinability of some forest
tree seeds by acid scarification and hydration-dehydration treatments. Indian
Agriculturist, 31(2): 115-122.

Suresh, K. K. 1994. Growth performance of Acacia nilotica under diverse ecosystems.
Ph.D. Thesis, Tamil Nadu Agricultural University, Coimbatore.

Tewari, D.N. 1992. A. monograph on teak (Tectona grandis Linn. f). International book
distributors, Dehradun, India.

Thaphal, R.C. 1990. Effect of stratification and gibberellic acid on the germination of
dormant seeds of Fraxinus xanthoxiloides wall. A temperate dry zone ash. J. Tree
Sci., 9(1): 50-52.

Thapliyal, R.C. and B.N. Gupta. 1980. Effect of seed source and stratification on the
germination of deodar seeds. Seed Sci. & Technol., 8: 145-150.

*Timets, R W.. 1982. Effects of dewinging, soaking, stratification, and growth regulators
on germination of green ash seed. Can. J. For. Res. 12: 931-935.

Toky, O.P., N. Kumar and R.P. Bisht. 1996. Variation in growth of 3 year old provenance
trial of Albizia lebbek (L.) Benth. in arid India. Silvae-Genetica. 45(1): 31-33.

Tomar, O.S. and J.S.P. Yadav. 1980. Effect of saline irrigation water of varying EC, SAR
and RSC levels on germination and seedling growth of some forest species. Indian J.
For., 3(4): 306-314.

Tomer, O.S. and J.S.P. Yadav. 1982. Effect of irrigation with saline and sodic waters on
the growth of Albizia lebbek and soil properties. Indian J. For., §(4): 290-297.

*Triwahyono, RM.Y. and S.M. Mimbar. 1991. Effect of duration of seed water soaking
in any types of planting media on seedling growth of Calliandra calothyrsus Meisn,
Jurnal Institute Pertanian Malang 1(2): 52-54.

*Tuttle, C.L. and ETAL. 1987. Relationship between initial seedling height and survival
and growth of loblolly pine seedlings planted during a drought year. South J. Appl.
For,, 11(3): 139-143.

Umarani, R, A. Bharathi and T.V. Karivaratharaju. 1993. Influence of provenance on
seed quality in neem (Azadirachta indica A. Juss.). World Neem Conference, Feb.
24.28, 1993. Bangalore, India.

Umarani, R., K. Vanangamudi, Mallika Vanangamudi and R.S. Vinaya Rai. 1997. Effect
of osmotic priming on germination and vigour of neem seed. [IUFRO symposium on
"Innovations in Forest Tree Seed Science and Nursery Technology', November
22-25, Pt. Ravishankar Shukla University, Raipur, India. p. 156.



JHW“’ K. and K.P. Rajeeve. 1990. On germination of teak (Tectona gandis Linn.
. Indian For., 116(12): 992-993.

al wood in Indonesia. In: Tropical Tree Seed Research: Proc. International
orkshop Forestry Training Centre, (Ed.) J.W. Turnbull, Gympie, Qld Australia,
21-24 Aug. 1989. ACIAR Proceedings No. 28.

r[io%ln%}% Sri Sugiharti, Enzal and T. Kumar. 1990. Seed Technology problems of

Vanangamudi, K., A. Venkatesh, J. Jayaprakash, Mallika Vanangamudi, R Umarani and
R.S. Vinaya Rai. 1998a. Effect of presowing treatments on germination and seedling
growth in Syzygium cuminii (L.) skeels. J. Trop. For. Sci., Malaysia (In press).

vanangamudi, K., B. Balaji, Mallika Vanangamudi and R. Umarani. 1997. Accelerated
aging test to predict storability of neem (Azadirachta indica) and jamun (Syzygium
cuminii). TUFRO symposium on "Innovations in Forest Tree Seed Science and
Nursery Technology', November 22-25, Pt. Ravishankar Shukla University, Raipur,
India. p. 159.

vanangamudi, K., Mallika Vanangamudi, A. Venkatesh, R.S. Vinaya Rai, R. Umarani and
S. Balaji. 1998b. Effect of osmotic priming on germination and vigour of neem
(Azadirachta indica A. Juss.) seed. J. Trop. For. Sci., Malaysia (In press).

Vanangamudi, K., R. Umarani, A. Bharathi and A. Venkatesh. 1998c. Effect of seed
source on physical and physiological qualities of Acacia nilotica seeds. Seed Res.,
26(2): 114-116.

vanangamudi, K., R. Umarani and A. Venkatesh. 1998d. Media for testing germination of
Albizia procera. Seed. Res., 26(2): 195-196.

/anangamudi, K., S. Padmavathi., V. Manonmani and C. Surendren. 1993. Effect of
pelleting with biofertilizer, biocides and nutrients on the viability and vigour of neem
seed. In: World neem conference Abstracts. February 24-28. Bangalore, pp. 64.

/eerendra, S.C.H. and C.R. Sarma. 1990. Variation studies in sandal (Santalum album
L.). 1. Time of emergence and seedling vigour. Indian For., 116(7): 568-571.

Jenator, C.R. 1983. First year survival of morphologically graded loblolly pine seedlings
in central Ludhiana. Tree planter's Notes, 34(4): 34-36.

Jenkataramany, P. 1968. Silviculture of the genus Albizia and species. Silviculture of
Indian Trees, No. 22. Delhi: Govt. of India, p. 54.

/e sh, A., Mallika Vanangamudi, K. Vanangamudi and R.S. Vinaya Rai. 1997a.
Effect of seedling grade on growth and survival of pungam (Pongamia pinnata (L)
Pierre) seedlings. IUFRO symposium on "Innovations in Forest Tree Seed Science
and Nursery Technology", November 22-25, Pt. Ravishankar Shukla University,

Raipur, India. p. 108.



‘enkatesh-” A, Mallika Vanangamudi, K. Vanangamudi, K.T. Parthiban and
“Ravichandran. 1997b. Responses of Pungam (Pongamia pinnata (L) Pierre) to

Rresowing seed treatment with growth stimulants. IUFRO symposium on
Innovations in Forest Tree Seed Science and Nursery Technology", November
22-25, Pt. Ravishankar Shukla University, Raipur, India. p. 110.

‘enkateswarlu, B., G.R. Korwar and R.P. Singh. 1990. Nodulation, nitrase activity and
growth of Leucaena leucocephala seedlings as influenced by container size and time
of inoculation. Leucaena Research Reports, 11: 62-604,

'e}a,ﬂA.N. and P. Tandon. 1988. Effects of growth regulators on germination and
seedling growth of Pinus kesiya and Schima khasiana. Indian J. For., 11(1):
32-36.

ijjaya, T., K.P. Srivasuki and P.S. Sastry. 1996. Role of gibberellic acid in teak seed
germination and the effect of Glomus macrocarpus on growth and sodic soil
tolerance. Annals of For., 4(2): 211-212.

ijayan, AK. and P.S. Rehill. 1989. Mycoflora associated with the seeds of Acacia
catechu. J. Tree Sci., 8(1): 10-12.

inaya Rai, R.S. and N. Natarajan. 1988. Studies on the nursery technology and planting
density of Casuarina equisetifolia. Indian J. For., 11(1): 60-62.

inaya Rai, R.S., S. Krishnaswami and A. Rangaswami. 1980. Studies on optimum
nursery medium and use of graded seeds in Eucalyptus tereticornis. South Ind.
Hort., 28(4): 143-146.

ipefidra Singh. 1990. Influence of Indole acetic acid and indole butyric acid on seed
germination of spruce. (Picea smithiana). Indian For., 116(6): 450-454.

irendra singh. 1992, Effect of kinetin on spruce seed germination Indian For., 118:
296-299,

irendra Singh, S., O.P.S. Bana and V.K. Sah. 1995. Influence of seed size and GA3
\/t{egtment on the germination and growth of Banj oak (Quercus leucotrichophora
A. Caums). Indian J. For., 10(1): 66-73.

Wakeley, P.C. 1954. Planting the southern pines. USDA Monogr., 18: 233.

Natonabe, S. 1954, Hastening the germination and absorption of water by seeds of
Acacia mollissima. J. Japanese For. Soc., 36: 327-330.

w and Wood. 1980. A guide to species selection for tropical and sub-tropical
plantations. Trop. For. Paper 16. Univ. Oxford, London.

Nebb. D.B., P.J. Wood and J. Smith. 1980. A guide to species selection for tropical and
subtropical plantations. Tropical Forestry Paper No. 15, Comm. For. Inst. Univ. of
Oxford/Overseas Development Agency, London, p.256.



*Wells, 0.0. and P.C. Wakeley. 1966. Geographic variation in survival, growth and
fusiform- Must infection of planted loblolly pine. For. Sci. Mono. 11.

*Winter, N. 1983. Germination of pretreated seed of mesquite (Prosopis chilensis) under
arid conditions in Northern Sudan. Forest Ecology and Mgt., 5(4): 307-312.

%ﬂ;"‘B.M, and Z.H. Gu. 1985. effect of sulphuric acid treatment in breaking dormancy in
hard seeds. Plant Physiology Communications 2: 22-25.

*Yadav, J.S.P. 1979. Progress Report, All India Coordinated Project for research on use
of saline water in agriculture, 1977-79.

Yadav, VK., P K. Khare and G.P. Mishra. 1986. Quick test for viability and vigour in
seeds of Chloroxylon sweitinia. J. Trop. For., 2(3): 213-216.

Yadava, R.B. and Om prakash. 1995. Effect of soil salinity and sodicity on growth and
mineral nutrition of some poplar (Populus deltoides) clones. Indian For., 121(4):
283-288.

*Zumer-Linder, M. 1979. Environmental word-list. Swedish University of Agric. Sci.
Uppsala.

* Originals not seen

-~

- - H:‘_ e
,/; bC'R"‘ L

,,";Q\,arﬁr ..

:’1/ l'E'/’ |" \/L\



	00001.tif
	00002.tif
	00003.tif
	00004.tif
	00005.tif
	00006.tif
	00007.tif
	00008.tif
	00009.tif
	00010.tif
	00011.tif
	00012.tif
	00013.tif
	00014.tif
	00015.tif
	00016.tif
	00017.tif
	00018.tif
	00019.tif
	00020.tif
	00021.tif
	00022.tif
	00023.tif
	00024.tif
	00025.tif
	00026.tif
	00027.tif
	00028.tif
	00029.tif
	00030.tif
	00031.tif
	00032.tif
	00033.tif
	00034.tif
	00035.tif
	00036.tif
	00037.tif
	00038.tif
	00039.tif
	00040.tif
	00041.tif
	00042.tif
	00043.tif
	00044.tif
	00045.tif
	00046.tif
	00047.tif
	00048.tif
	00049.tif
	00050.tif
	00051.tif
	00052.tif
	00053.tif
	00054.tif
	00055.tif
	00056.tif
	00057.tif
	00058.tif
	00059.tif
	00060.tif
	00061.tif
	00062.tif
	00063.tif
	00064.tif
	00065.tif
	00066.tif
	00067.tif
	00068.tif
	00069.tif
	00070.tif
	00071.tif
	00072.tif
	00073.tif
	00074.tif
	00075.tif
	00076.tif
	00077.tif
	00078.tif
	00079.tif
	00080.tif
	00081.tif
	00082.tif
	00083.tif
	00084.tif
	00085.tif
	00086.tif
	00087.tif
	00088.tif
	00089.tif
	00090.tif
	00091.tif
	00092.tif
	00093.tif
	00094.tif
	00095.tif
	00096.tif
	00097.tif
	00098.tif
	00099.tif
	00100.tif
	00101.tif
	00102.tif
	00103.tif
	00104.tif
	00105.tif
	00106.tif
	00107.tif
	00108.tif
	00109.tif
	00110.tif
	00111.tif
	00112.tif
	00113.tif
	00114.tif
	00115.tif
	00116.tif
	00117.tif
	00118.tif
	00119.tif
	00120.tif
	00121.tif
	00122.tif
	00123.tif
	00124.tif
	00125.tif
	00126.tif
	00127.tif
	00128.tif
	00129.tif
	00130.tif
	00131.tif
	00132.tif
	00133.tif
	00134.tif
	00135.tif
	00136.tif
	00137.tif
	00138.tif
	00139.tif
	00140.tif
	00141.tif
	00142.tif
	00143.tif
	00144.tif
	00145.tif
	00146.tif
	00147.tif
	00148.tif
	00149.tif
	00150.tif
	00151.tif
	00152.tif
	00153.tif
	00154.tif
	00155.tif
	00156.tif
	00157.tif
	00158.tif
	00159.tif
	00160.tif
	00161.tif
	00162.tif
	00163.tif
	00164.tif
	00165.tif
	00166.tif
	00167.tif
	00168.tif
	00169.tif
	00170.tif
	00171.tif
	00172.tif
	00173.tif
	00174.tif
	00175.tif
	00176.tif
	00177.tif
	00178.tif
	00179.tif
	00180.tif
	00181.tif
	00182.tif
	00183.tif
	00184.tif
	00185.tif
	00186.tif
	00187.tif
	00188.tif
	00189.tif
	00190.tif
	00191.tif
	00192.tif
	00193.tif
	00194.tif
	00195.tif
	00196.tif
	00197.tif
	00198.tif
	00199.tif
	00200.tif
	00201.tif
	00202.tif
	00203.tif
	00204.tif
	00205.tif
	00206.tif
	00207.tif
	00208.tif
	00209.tif
	00210.tif
	00211.tif
	00212.tif
	00213.tif
	00214.tif
	00215.tif
	00216.tif
	00217.tif
	00218.tif
	00219.tif
	00220.tif
	00221.tif
	00222.tif
	00223.tif
	00224.tif
	00225.tif
	00226.tif
	00227.tif
	00228.tif
	00229.tif
	00230.tif
	00231.tif
	00232.tif
	00233.tif
	00234.tif
	00235.tif
	00236.tif
	00237.tif
	00238.tif
	00239.tif
	00240.tif
	00241.tif
	00242.tif
	00243.tif
	00244.tif
	00245.tif
	00246.tif
	00247.tif
	00248.tif
	00249.tif
	00250.tif
	00251.tif
	00252.tif
	00253.tif
	00254.tif
	00255.tif



