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Chapter 1 Introduction

nearly some of the internal factors which in single way or another can affect the germination
of seed. The main external factors which are considered to affect germination of seed involve
temperature, air, oxygen, moisture or water and at times light even though most of literature
in many studies do depict that there is no effect of light on germination of seed instead most
of plant life are stated to germinate successfully in the dark place related to the light place but
dark place has no effect in any published scientific study as a factor of affecting germination.
An additional external substance like gibberellic acid and other synthetic hormones which
can affect germination considerably are also not described to be factors affecting seed
germination. Many scientists also agree that dormancy period, thickness of the seed coat and
seed viability may affect germination of seed and therefore, are factors for germination of
seed. All plant life has definite germination requirements based on environmental cues and

the ecological adaptations that trigger germination for that species (Washa et al., 2015).

The initial step in the process of germination is absorption of water or imbibition.
Although seeds have abundant absorbing potential due to the nature of the seed coat, the
quantity of available water in the seed germination medium affects the uptake of water. A
sufficient, regular amount of water is vital to make sure of germination process. Once
germination process has started, a dry period will cause the loss of the embryo (Bewley and

Black, 1994).

Respiration takes place in all of the viable seed. The respiration in dormant seed is
low, but less oxygen is necessary. During germination process, rate of respiration increases.
Thus, the medium in which the seeds are to be found would be well-aerated and loose. If the
supply of oxygen during germination process is reduced or limited, germination can bc

inhibited or severely retarded (Vozzo et al., 2002).

Temperature effects rate and percentage of seed germination. Some germination
patterns in reaction to temperature comprise seeds that need cool temperatures, tolerate cool
temperatures, require warm temperatures, and (or) require alternating temperatures. Species
demanding cool temperatures mostly germinate less than 77 °F (25 °C), which corresponds to
high altitudes in tropical or subtropical areas. Species that accept cool temperatures will
germinate in excess range of temperatures from 41 to 86 °F (5 to 30 °C). Various species will
not germinate in excessively high temperatures. Most tropical species need warm
temperatures and will simply germinate if temperatures are more than 70 °F (21 °C) (Hart-

man and others 1997).
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Germination and Survival of Seeds of Multipurpose
Tree Species Under Nurseries Condition In Pothwar Abstract

ABSTRACT

The study was conducted at National Agricultural Research Centre (NARC), Islamabad. The present
study was undertaken to find out germination percentage of multipurpose tree species which are of
fodder, fuel wood and of timber importance under different growth media and nursery condition.
Maximum germination percentage in farmyard manure was found. Bauhinia variegata which was
statistically higher (23.00%) from all other species except Parkinsonia aculeata. Parkinsonia aculeata
had higher seed germination of (22.33%) followed by Leucacena leucocephala (20.67%), Albizzia
lebbek (14.00%), Acacia modesta (11.33%), Acacia nilotica (11.00%), Cassia fistula (9.67%),
Pongamia glabra (9.00%), Acacia albida (7.33%), and Acacia tortilis (7.00%). In compost, Bauhinia
variegata had highest germination (23.33%) followed by Leucacena leucocephala (22.00%),
Parkinsonia aculeata (19.67%), Acacia modesta (11.00%), Albizzia lebbek (10.00%), Cassia fistula
(9.67%), Acacia nilotica (9.00%), Acacia albida (7.00%), Pongamia glabra (6.00), Acaciatortilis
(4.66). In soil media maximum seed germination was observed Bauhinia variegata (14.00%) which
had higher germination followed by Parkinsonia aculeata (10.00%), Leucacena leucocephala
(9.33%), Acacia modesta (8.22%), Acacia albida (6.33%), Acacia nilotica (5.6%), Acacia tortilis
(5.6%), Cassia fistula (5.33%), Albizzia lebbek (2.00%), and least in Pongamia glabra (0.67%). It is
concluded from the study that maximum germination percentage in farmyard manure was found.
Highest growth of roots and shoots was observed in compost medium. Soil medium had the lowest
seed germination and growth as it had the lowest nutrients so there is need to increase forest cover of
the country on farm land. The fertility of the soil is decreasing due to intensive cropping so there is
need to increase to grow leguminous trees there is need to improve the germination of seeds so that

more and more useful trees are grown on the farms in agro forestry practices.






Chapter 1 Introduction

certain animal species (at least locally). At an alarming rate, the reduction of forestry biomass
is a great basis in both developed and developing countries. In developing countries, key
causes of decrease is due to human behavior, industrial development, rise of agricultural land,
clearing of land for settlement, wood cutting for fuel, forage and paper created industries,
etc. All of these lead to the biomass degradation, also due to direct harvesting or by a letdown

of carrying capacity by contamination (Munn and Fedorov., 1986).

Germination of a seed is a critical phase in the life series of trees mainly in arid and
semi-arid land, which lay open to several harmful conditions, besides this has critical impact
on the following stand of plants life. Natural propagation success depends essentially on the
comeback of the seeds to the interfering of many external factors. Hence, germination of seed
success may reveal about population size, abundance and distribution (Flores and Briones ef
al., 2001; Ramirez padilla and Valverde et al., 2005; Rojas-Aréchiga et al., 1998). Definitely,
the environmental circumstances of the region of species existence are important to determinc
the seed features and its germination reactions. Essentially, the temperature effect the seed
germination process and supports or inhibits the process of germination (Cota Sanchez and
Abreu et al., 2007; Flores et al., 2006; Ramirez-padilla and Valverde ef al., 2005; Siméo et
al., 2007; Valverde et al., 2004), soil or substrate variety, water availability and the degree of
gas exchange. All these factors affect the seed germination. Understanding germination is so
significant ecological relevance (Bewley and Black ef al., 1994; Fenner and Thompson e al.,

2005).

Many nutritive elements such as minerals, vitamin concentrations and bioavailability
of trace elements are stated to improve in germination (El-Adawy et al., 2002; Khattak ez al,
2007). According to Rojas-Arechiga and Vazquez Yanes (2000), amongst the important
environmental factors affecting the sprouting of cactus are light, temperature and water
availability. According to Rojas-Arechiga et al., (1997), environmental conditions could
positively or negatively affect reproduction, production, and restoration of submerged aquatic
vegetation (SAV). As SAV populations decay, it is significant to main effects of salinity,
temperature and to a lesser degree oxygén, light and sediment composition, has been well
documented for terrestrial plants which understand the likely impacts of the environment on

the natural developments of reproduction (Baskin et al., 1998).

Seed germination is known to be affected by both internal and external factors of the

environment. Hormones affect and various growing phases of the seed and enzymes arc
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Seed germination is influenced by quality and duration of light. In nature, seeds of
tropical pioneer species need high light range related with a canopy gap for germination and
establishment, while shade tolerant species usually can germinate in deep shade or in very
poor light. Tropical native species of small-seeded trees fall into this group. So these seeds
must to be sown on the medium surface so they are visible to light throughout germination.
Species needing darkness to germinate are those that germinate readily in the deep shade of a
closed forest canopy. For maximum germination tropical trees and vegetation with medium
to bigger sized seeds often need darkness, but herbaceous plants and shade tolerant vines may

have smaller seeds (Drake et al., 1993).

Sometimes changing the way of growth is not enough to keep vegetation from severc
conditions. The capability to stop growth and drive into a dormant stage delivers a survival
advantage. Seed dormancy is great example, but there are in-between approaches to waiting
out the bad times as well. In the life of plant environmental signals both initiate and end
dormant phases. During dry climates, seed dormancy takes place predominantly in the dry
period, often the summer. Precipitations trigger germination when circumstances for survival
are most favorable. In regions of seasonal drought annual plant life occur frequently. Seeds
are best for tolerating annual plant life to bypass the dry period, when there is inadequate
water for growth. When it rains, they can germinate and the plants can grow quickly, having

adapted to the somewhat short times when water is accessible (Radosevich et al., 1996).

A nursery is a managed place, designed to produce seedlings grown in favorable
environments till they are prepared for planting. All nurseries mostly purpose is to produce
adequate amounts of great quality seedlings to fulfill the requirements of consumers.
Seedlings and grafts are produced in nursery from where the ornamental gardens, fruit
orchards, and forest can be established with least care, budget and maintenance. The nursery
planting materials are accessible at the start of the planting period. There is a widespread
scope for forest fruit ornamental, orchards, vegetable, and landscape botanical gardens at
community places, highways and co-operative housing societies. It guarantees the production
of genetically better-quality planting material. It helps in employment prospects for technical,
mechanical, skilled, semi-skilled, unskillful labor. They are main source of supplying the
sapling for meeting the paper, fruit, pulp, wood and, fuel, timber and other loads of the
industries. Basic human needs are contributed historically by forest plantations. Most
important examples are their uses for domestic goods such as poles, fruit, etc.; in industrial
————————————————————————————————————————
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water absorption correlated positively with temperature up to 41° C, although succeeding
germination was optimum at low (21-23 °C) temperatures. Seeds that had absorbed water lost
their viability when kept above 35.5 °C. The deficiency of light did not considerably
influence germination success. Acacia tortilis does not dynamically disperse its seeds, but
redevelopment external tree canopies were significant. The redevelopment potential thus

intensely depends on the physiognomy of the vegetation.

Rahman and Igbal (2007) studied the properties of soils gathered from Khan Towel,
Tanveer Garment, One Tech Rubber and One Tech Ply Board factories in the area of Korangi
and Landhi industrial areas, and observed the growth of Leucaena leucocephala in a
greenhouse in natural environmental conditions. Plants of L. leucocephala which were
grown-up in soils of Tanveer Garment factory revealed decreases in various of the growth
variables like root length, shoot length, seedling length, plant cover, number of leaflets, leaf
area and dry weights of root, shoot and leaf and total plant dry weight (which included root,
shoot and leaf dry weights) as associated to plants grown-up in soil of a control area (Karachi
University Campus soil). Khan Towel and One Tech Rubber factory soils caused reduction in
the growth parameters such as number of leaflets and dry weights of root, shoot and leaf and
total plant dry weight of L. leucocephala as associated to plants in control area soil whereas
root/shoot ratio was reduced in plants which were grown in One Tech Ply Board factory soil
over the control soil. Growth of L. leucocephala was generally improved in soil of a control
area while associated to soil of Tanveer Garment factory. The sum of total soluble salts and
available sulfate in all of the industrial areas soils were higher relative to a control area soil of
Karachi University Campus. Total soluble salts and copper were found in highest extent in
the soil of Khan Towel factory as compared to a control area soil. Tanveer Garment Factory
soil had low organic matter and high quantity of zinc than control soil. In the case of One
Tech Rubber Factory, the quantity of coarse sand and concentration of calcium carbonate was
generally greater than before and over the control soil whereas level of chromium was higher
in One Tech Rubber Factory soil than a control soil. Soil of One Tech Ply Board factory had
highest magnitude of available sulfate relative to the control soil. The research demonstrated
that the growth of L. leucocephala was significantly reduced in plants which were grown in
soil of Tanveer Garment factory than a control area soil of Karachi University Campus. Khan
Towel and One Tech Rubber factory soils showed decreases in various growth variables of L.

leucocephala. This revealed that the soil of industrial areas of Korangi and Landhi,

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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particularly of Tanveer Garment Factory followed by Khan Towel Factory and One Tech

Rubber Factory is polluted by the current effluence in the area.

Al Azazi et al2013 studied the ornamental responses of Acacia tortilis subspecies
tortilis seeds to about chemical and physical treatments, such as Mechanical Scarification,
Chemical Scarification, GA; (Gibberellic Acid), dry heat treatment, potassium nitrate (KNO;)
in solutions of water, sulphuric acid (H,SOs4), Hydrogen peroxide (H,0O,), tap water and
boiling water to increase germination percentage. The obtained results revealed significant
differences in the germination percentage of Acacia tortilis seeds treated by different
dormancy treatments, the highest germination percentage was 76 % achieved with boiling
water treatment, treated seeds with 98% concentrated sulphuric acid for periods 10, 20, 25, 30
Min. enhanced germination Percentage to 33%, 67%, 70%, 75% respectively, standard
germination percentage and germination rate. The lowest germination percentage with

untreated seeds was observed 25%.

Espahbodi et al, 2006 studied the tree age properties on seed germination in a
mountainous nursery, seeds were collected from 40 individual trees on nearly 40000 hectares
of Iranian residual forests (1700-2200 m altitude) and planted during 2 successive years in a
nursery, located 1500 m above sea level. Percentage of germinated seeds was recorded for the
two planting dates. Age effects (DBH) on seed germination rate were significant (p<0.05).
The best germination rate was related to trees with DBH of 25 to 35 cm both in the first and
second year. Besides, differences between total germination rate during the first and second
years were significant (p<0.01). Seed germination measured in the first year increased by
9.22% compared with the second year. The decrease in seed germination rate recorded in

older individuals was stronger than in the younger ones.

Ahmed et al, 2015 conducted a research on seed germination, viability, and
dormancy of important multi-purpose legume trees which included Phulai (Acacia modesta
Linn.), Kala Shirin (Albizzia lebbek Linn.), Amaltas (Cassia fistula Linn.), Shisham
(Dalbergia sissoo Linn,) and Iple Iple (Leucaena leucocephala Lam.). In laboratory
conditions different pretreatments, i.e., soaking in normal tap water for 24 h, hot water
soaking for 2 to 6 h, nicking and acid scarification for 5, 10, 15, 30 minutes were applied for
breaking seed coat dormancy. The results showed that nicking and acid scarification
significantly (P<0.05) improved germination percentage of Acacia modesta (92%), Cassia
fistula (100%), and Leucaena leucocephala (98%), whereas soaking of Albizzia lebbek seeds

I e ——————
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in hot water for three h gave 80% germination. Dalbergia sissoo seeds gave 95% germination
under control conditions. In view of these results, nicking for Acacia modesta; acid
scarification for 15 minutes for Albizia lebbeck; nicking and acid scarification for 30 minutes
for Cassia fistula; and nicking for Leucaena leucocephala seeds are recommended for
enhancing percentage as well as speed of the germination. In case of Dalbergia sissoo, no

treatment was recommended for attaining good germination.

Muhammad and Abu Bakar (2013) studied the effects of germination by sulphuric
acid and hot water treatments of Tamarind (Tamarindusindica). In ordinary environmental
condition for germination in poly pots seeds were sown. 7. indica (one seed per pot) thirty
(30) seeds with ten replicates for each were used. With fifty (50%) percent sulphuric acid
concentration highest germination percentage was noted in seeds treated sixty (60) minutes
soaking period. It is observed that the germination is to be improved by the influence of

sulphuric acid on disturbing the seed coats of Tamarind (Jabbe), followed by hot water.

Khan et al., 2010 studied the disturbing tree species of Islamabad in 1982 CDA tree
plantaton has extended the 11 million spot. Earlier the invasion of fresh species in capital area
was not observed some of these non-native species occurred the injurious effects then the
experts took it seriously and to find out the injurious effects great research work was
approved out for these species. This study deals with exotic species of Islamabad, which
produced severe problems in many ways, though some plant species which are attacked from
side to side seed import or by air, water, animals seed disposal from the neighboring areas or
new cities and countries. Most aggressive weeds of the area are 9 species viz,
Broussonetiapapyrifera, Partheniumhysterophorus, Cannabis sativa, Lantana camara,
Xanthium strumarium, Alternantherapungens, Trianthemaportulacastrum,
PistiastratiotesandPhragmitesaustralisonwhich work done. For instance, alien invasive plant
species which cause great loss to farming communities and reduce land worth but were
identified as a basis of allergy as well. A study revealed the list of invasive plant species,

their effect on environment and likely arrangement.

Rajendran and Mohan (2015) studied the different forest nurseries of Tamil Nadu
State Government located in Madurai district. The overall of 70 species, fitting to 55 genera
of 29 families have been stated. The utmost significant family was Caesalpiniaceae with 10
species fitting to 7 genuses, followed by Apocyanaceae and Bignowdaszcniaceae with 4

genera and 4 species and Mimosaceae with 6 species fitting to 3 genera and Fabaceae with 5

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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speedy viability test, seed coat need to be mechanically damaged already preconditioning of
seeds for improved outcomes. Similarly, seeds soaked in Tz solution of 1.0 (%) for 6 h or

0.1% for 12 h supports for vibrant differentiating of viable and non-viable seeds in abrus.

Gere et al., 2015 studied the efficiency of changed pre-treatment methods for the
breakings of seed dormancy in Berchemia discolour Hemsley seeds was assessed. Randomly
viable seeds were sampled and exposed to different pre-treatment methods which consist of
filing, soaking in 98% concentrated sulphuric acid, pre-chilling and boiling. To each
treatment, three replications and ten seeds were done for each treatment. The analysis shown
that filing improves seed germination and seed dormancy is possibly due to the rigid seed
coat which has to be damaged or destroyed smoothly to avoid embryo damage therefore
easing germination. While, filing affected seeds to germinate, the mean germination rate of
13.3% that was attained is too low to make this research conclusive. More studies similar to

this are suggested to expand the germination rate to greater than 30%.

Algunaid er al., 2013conducted research to determine viable and applied seed
dormancy breaking method as reflected uniform germination. In Sudan, seeds chosen from
three different localities (Sinnar, Southern Kordofan and Southern Darfur States) and
germination was observed by three intermission of water soaking (12hr, 18hrs and 24hrs) and
three different concentrations of Gibberellic acid (0.01con, 0.001con, and 0.0001con) in
controlled environmental conditions in germination chamber. Result shown significance
changes among the three localities on seed aspects, Mahogany seed showed large and small
sizes which are extremely dormant In assumption soaking in H,O for 18 hrs and GA3(0.0!

cons) for two hours are the greatest treatments to breakdown seed dormancy.

Adam Puteh et al., 2011 studied the effect of seed anatomy and seed moisture content
on water uptake by wild banana seeds. Matured fresh and dry, intact or scarified seeds of
three wild banana ecotypes (Musa acuminataColla) viz. Krau White, Serdang Red
andSerdang Yellow were imbibed for up to 96 h. At different intervals Percentage increase in
seed mass was recorded. By using scanning electron microscopy (SEM) internal
morphological structures of fresh and dry seeds were viewed. Seed mass increased rapidly
within first hour and the rate of increase was continuously greater in dry seed than the fresh
seed in all the ecotypes. The SEM observation shown that the quick increase of seed mass is
likely due to the shrinking of the operculum and the neighboring tissues in the hilum area

which caused in the formation and widening of a water channel in dry seed. This research
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critically examine this view using Basho Valley in the Western Himalayas of Pakistan as a
case study. The findings indicate that the forest of Basho has been reduced by at least 50%
after the valley was opened up through the construction of a link road in 1968. Large scale
legal and illegal commercial harvesting was carried out after the construction of the road.
While legal commercial harvesting was stopped in 1987, illegal harvesting has since
continued with the involvement of the Forest Department. The findings of this study do not
support theories in which deforestation is attributed to rapid population growth. Instead,
mismanagement and illegal commercial harvesting endorsed by the Forest Department have

been the main causes of deforestation in Basho Valley.

Saqib et al., 2016 studied the explanatory research design to investigate the causal
relationship be :en the dependent (binary) and independent variables. Data were collected
through survey and checklist from 168 farmers in the study area of Mardan. Probit model was
employed to explore the said relationships. Risk perception, risk attitude and access to credit
were calculated for each individual and used as independent variables al ith other socio
economic factors. Results from Probit estimation showed that over all model was a good fit,
most of the socio-economic factors were found significant. Experience, education, risk
perception of heavy rains, income, distance and access to credit sources had positive

relationship with the adoption of agricultural credit.
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3.5 Data Collection

Data was collected every day for 2 weeks. Following eight factors were recorded.

Germination of seeds

Days to seed germination

Days to appearance of first leave
Days to appearance of 3 leaves
Plant height

Root length

Root/shoot ratio

Fresh and Dry matter
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Chapter 4 Results

Albizzialebbek, 1 seed of Acacia albida, and 6 seed of Parkinsonia aculeata and 6 seeds of

Bauhinia variegata germinated.

Observation made on 18-8-2016 revealed that 2 seeds germination of Acacia modesta,
4 more seeds Leucaena leucocephala making it total of 14, 1 more seed of Albizzia lebbek
makes it total of 6, 3 seeds of Acacia albida, 3 seeds of Acacia nilotica, 2 seeds of Acacia
tortilis, 3 more seeds Parkinsonia aculeata making it total of 17 and 3 more seeds Bauhinia
variegata makes it total 18 seeds germinated in farmyard manure medium. In compost
medium, 1 more seeds of Leucaena leucocephala making it total of 10 seeds germinated, 2
more seeds of Albizzia lebbek making it total of 4, 2 seeds of Acacia albida, 1 more seeds of
Acacia nilotica making it total of 3, 2 seeds of Acacia tortilis, 4 more seeds of Parkinsonia
aculeatagerminate and making it total of 12 and 15 of Bauhinia variegata germinated while
in soil medium, 2 seeds of Acacia modesta, 2 seeds Albizzia lebbek, 1 seed of Acacia nilotica,

6 seeds of Parkinsoniaaculeata and 6 seeds of Bauhinia variegata germinated.

On 19-8-2016, 3 more seeds of Acacia modesta germinated makes it total of 5
seeds,14 seeds of Leucaena leucocephala, 2 more seeds of Albizzia lebbek making it total of
8 seeds germinated, 3 seeds of Acacia albida, 3 seeds of Acacia nilotica, 2 seeds of Acacia
tortilis,1 seed of Cassia fistula,1 more seeds of Parkinsonia aculeata making it total of 18
seeds germinated, and 2 more seeds of Bauhinia variegata making it total of 12 seeds
germinated in the farmyard manure medium. In the compost medium, 2 seeds germinated
were observed in case of Acacia modesta, 10 seeds in Leucaena leucocephala, 2 more seeds
of Albizzia lebbek making it total of 6 seeds germinated, 1 more seeds of Acacia albida
germinate making it total of 3, 3 seeds of Acacia nilotica, 2 seeds of Acacia tortilis, 1 seed of
Cassia fistula, 2 more seeds of Parkinsonia aculeata germinate making it total of 14 seeds
and 15 seeds germinate in Bauhinia variegata. In the ordinary soil medium, 2 seeds of Acacia
modesta were observed germinated, 2 seeds of Albizzia lebbek, 1 seed of Acacia albida, 1
seeds of Acacia tortilis, 6 seeds of Parkinsonia aculeata and 2more seeds of Bauhinia

variegata making it total of 8 seeds germinated.

Observations recorded on 22-8-2016 in farmyard manure revealed that 5 seeds of
Acacia modesta germinated 1 more seed germinate in Leucaena leucocephala making it total
of 15,1 more seed of Albizzia lebbek making it total of 9 seeds germinates, 1 more seed of
Acacia albida making it total of 4 seeds germinated,3 seeds of Acacia nilotica, 2 seeds of

Acacia tortilis, 1 more seed of Cassia fistula germinate making it total of 2,1 seed
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seeds, 4 more seeds of Acacia tortilis and total of 6seeds germinated, 4 more seeds of Cassia
fistula germinated and making it total of 6 seeds, 1 more seed of Parkinsonia aculeata
germinated and making it total of 21, 2 more seeds of Bauhinia variegata germinated and
total of 23 seeds. In compost medium seed germination of Pongamia glabra increase to 2, 2
more seeds of Acacia modesta germinated and making a total of 8 seeds, 1 more seed of
Leucaena leucocephala germinated and making a total of 16, 8 seeds of Albizzia lebbek, |
more seed of Acacia albida and total of 5 seeds germinate, 2 more seeds of Acacia nilotica
germinated and making it total of 5, 2 more seeds Acacia tortilis germinated making it total
of 4 seeds , 4 new seeds of Cassia fistula germinate making total of 6 seeds, 2 other seeds of
Parkinsonia aculeata germinatedmaking it total of 18 seeds and 8 further seeds germinated in
Bauhinia variegata making total of 23 seeds. In soil medium, 2 seeds germinated in Acacia
modesta, Leucaena leucocephala germinate 8 seeds, 2 seeds of Albizzia lebbek, 2 seed of
Acacia albida, 1 seed of Acacia nilotica, 1 new seed of Acacia tortilis and total of 5 seeds
germinated, 2 further seeds of Cassia fistula and created 5 seeds to germinated, 6 seeds of
Parkinsonia aculeata and 4 new seeds of Bauhinia variegata germinate making total of 12

seeds.

Data recorded on 25-8-2016 revealed that in farmyard manure 3 new seeds
germinated of Pongamia glabra making total of 8 seeds, 1 more seed germinated of Acacia
modest making total of 9, 2 further seeds germinated in Leucaena leucocephala making total
of 18, 11 seeds germinated in Albizzia lebbek, 1 more seed of Acacia albida germinated
making total of 6 seeds, 1 more seed of Acacia nilotica germinated making total of 8 seeds, 1
new seed of Acacia tortilis germinated making total of 7 seeds, 1 further seed of Cassia
fistula germinated making total of 7 seeds, 1 other seed of Parkinsonia aculeata and total of
21 seeds germinated, 23 seeds of Bauhinia variegata germinated. In compost medium 3 new
seeds germinated in Pongamia glabra making total of 5 seeds, 1 more seed of Acacia
modesta germinated making total of 9 seeds, 2 further seeds of Leucaena leucocephala
germinated making total of 18 seeds, 8 seeds of Albizzia lebbek, 5 seeds of Acacia albida, 1
more seed of Acacia nilotica making total of 6 seeds, 4 seeds Acacia tortilis, 1 other seed of
Cassia fistula germinated making total of 7 seeds, 19 seeds of Parkinsonia aculeata and 23
seeds germinated in Bauhinia variegata. In soil medium 1 more seed germinated in Acacia
modesta making total of 3 seeds, Leucaena leucocephala germinate 8 seeds, 2 seeds of
Albizzia lebbek, 1 new seed of Acacia albida germinated and making total of 3 seeds, 1 seed

of Acacia nilotica, 5 seeds of Acacia tortilis, 5 seeds of Cassia fistula, 2 further seeds of
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lebbek (20%), Acacia nilotica (18%), Acacia albida (18%), Pongamia glabra (12%) and
Acacia tortilis (10%)

In field of soil medium, it is clear from the Table that highest percentage seed
germination was observed in Bauhinia variegata (28%), followed Parkinsonia aculeata
(20%) Leucacena leucocephala (20%), Acacia nilotica (14%), Acacia albida (14%), Acacia
tortilis (14%), Cassia fistula (12%), Acacia modesta (6%), Albizzia lebbek (4%), and
Pongamia glabra (10%)

Average percentage of seed germination of different multipurpose tree species under
different growth media was obtained higher in Bauhinia variegata (40.66%), followed
Parkinsonia aculeata (36%) Leucacena leucocephala (36%), Cassia fistula (21.33%), Acacia
nilotica (18%), Acacia modesta (18%), Albizzia lebbek (17.33%), Acacia albida (16.66),
Acacia tortilis (12.66) and Pongamia glabra (10%)

Table 4 Difference of Shoot length, Root length and their ratio among different species

S. Species Shoot length, cm Root length, cm Root/Shoot

No Ratio

1 Pongamia glabra 428 A 13.36 C 0.56 B

2 Acacia modesta 24.46 AB 11.98 C 0.50 B

3 Leucacena 22.1B 143C 0.68 B
leucocephala

4 Albizzia lebbek 212B 13.45C 0.62B

5 Acacia albida 21.8B 13.8C 0.68 B

6 Acacia nilotica 204 B 169 C 0.85B

7 Acacia tortilis 23.5 AB 427 A 1.55 AB

8 Cassia fistula 204 B 12.6 C 0.61 B

9 Parkinsonia 20.63 B 152C 0.75B
aculeata

10 Bauhinia variegata | 19.9 B 385B 219A

The results of Duncan’s New Range Test, numbers sharing different letters are statistically at P<0.5

It is clear from the Table that the highest shoot length was recorded for Pongamia
glabra (42.8A) which was non significantly higher than Acacia modesta (24.464B) followed
by Acacia tortilis (23.5AB), Leucacena leucocephala (22.1B), Acacia albida (21.8B)
Albizzia lebbek, (21.2B), Parkinsonia aculeata, (20.63B) Cassiafistula (20.4B) and least in
Acacia nilotica (20.4B) and Bauhinia variegate (19.9B) All other species had non-significant

differences with the descending order.
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means of in situ crop efficiency differ at variable spaces from the plant. In general, greater
soil nutrient position in plant cover is revealed in the mineral content of under storey
herbaceous species (Tonye et al., 1997). Due to the pressure on the land soil infertility is
continuous cycle of crop growing without allowing it to rest. It, therefore, should be taken in
that in order to make sure the optimal land use, it is essential that a nation’s land capitals
should be evaluated in terms of suitability at different stages of inputs for different sorts of

land use such as agriculture, grazing and forestry.

In several developed and developing nations, this integrated land usage has been
given the terms of agro forestry, agro silvo pastoral activity etc. where plants are being
grown-up in aggregation with agricultural crops and where big herds of livestock are being
raised up under agro silvo pastoral method of land use. The most important processes held
responsible for the formation of great fertility around plants share to improved biological
processes related with the seasonal and extended period return of nutrients accumulated in
plants to the soil over litter fall, exudation and root decay and their mineralization, as well as
leaching of nutrients kept in canopies. According to tree size, soil texture at times differs.
Reasons behind these changes associated to plant size are not clearly understood (Sangha er
al., 2005). Increases in organic matter and better microclimatic conditions plants improve soil
microbial enzymatic activity, physical characteristics and decomposition (Tian ef al., 2001).
When this is related to open places, biological activity is two to three times more. Some soil
lost through wind erosion may well be intercepted by plants and deposited through fall and
stem flow. Plants also increase soil nitrogen accessibility due to Nitrogen fixation (N“goran
et al., 2002). Improved fertility under plants may also be due to bird manures and this is
incorporated in livestock, dung deposition by wildlife which rest in plant shade. The plant
benefits may be more pronounced where livestock is excluded than in ordinary agro silvo

pastoral methods (Anon e? al., 2000).

In the mitigation and adaptation to atmospheric greenhouse gases, trees play a vital
role (IPCC. 2000). In comparison to all other kinds, agro forestry has been considered to have
the maximum potential for carbon sequestration as the system offers the chances of synergies
among both adaptation and mitigation. The amount of carbon existing in the aboveground
and belowground biomass of an agro forestry method is far better than that in an equal land-

use system without plants and vegetation. It has been assessed that in Southeast Asia, agro
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forestry methods have the ability to store 12-228 Mg C ha™ in moist tropical lands and 68-81
Mg C ha in arid lands (Murthy ef al., 2013).

Seed germination is termed as the appearance of the embryo from the seed (Bewley
and Black 1983). Some plant seeds have inherent seed dormancy well-known as main seed
dormancy, which is generally caused by maternal tissues. For instance, this might be due to
embryo immaturity at harvest, inhibition of water uptake, restriction of embryo expansion
and the lack of leaching of inhibitors (Hilhorst et al., 2006). In this case, such seeds do not
grow despite occurrence of favorable development conditions. Parinari curatelli folia seeds
are related with immature embryo, and therefore the seeds need after-ripening procedure to
take place before they are effectively germinated. In this case, seed storage is necessary to
allow the after-ripening procedure to occur. According to (Amen et al., 1968), the balance
among growth promoters and inhibitors may play an important role in regulatory embryo
maturation, and therefore the seeds are dormant at harvest. With improvement in storage
period, the hormonal stability shift in favor of the growth promoters, and later the major seed

dormancy is then broken to allow the seeds to grow.

Seed size difference has much significance in ecological implications. It can affect
seed growth. Seedling establishing differs by seed size. Big size seeds have a tendency to
create seedlings that are more probable to survive to development than seedlings from minor
seeds, and yet not always. Seedling appearance (Berdahl and Barker., 1984) and seedling
establishing differs with seed size. Germination rate is also affected as large seeds grow more
rapidly than the small ones (Marshall et al., 1986). Competitive capacity of a tree rest upon
the quantity of food kept in their seeds. Seeds having great quantity of food have higher
competitive capacity than those seeds which have a smaller amount of food contents .Large
seeds have a tendency to create seedlings that are more possibly to survive to development
than the saplings made from the minor seeds, however it does not always occur (Wulff et al.,
1986). While dormancy breaking the treatments was given, growth percentage was enhanced
significantly. Amongst dormancy breaking treatments, nicking provide the highest
germination, though hot water provide the lowermost growth percentage suggesting the seeds
could not tolerate the shockwave of high temperature which reduced germinating ability of
the seed. This outcome is reliable with the research made by (Bhardwaj et al., 2003). The
comparison of early germination with viability challenging showed that seeds were dormant

ones. Due to hard seed coat and slow imbibition A/bizzia lebbek show the poor germination
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(Khan and Tripathy., 1987) and presence of a micro pylar plug (Dell et al., 1980). In this
research, acid scarification treatment for 15 minutes and soaking in warm water for 3 hrs
were found tremendous for enhancing germination percentage. Exogenous dormancy is
removed by acid. Hard seed coat is the foremost hindrance in enhancing growth of A/bizzia
species (Sur et al., 1987). The results of this research were also in harmony with the results of
these writers. Since warm water treatment associated to acid scarification is cool to apply and
inexpensive, it is suggested for increasing growth in this species. Amongst the dormancy
breaking treatments, the acid scarification intended for 30 minutes and nicking were the
greatest ones to take out no single the hard seed coat but as well micro pylar plug. These
treatments were found appropriate for breaking physical dormancy of the seeds of this
species. This end result is reliable with the results of the research conducted by (Bahorun ef
al., 2005). Also, warm water treatment as well damaging to seed sustainability of this species
and these adverse effects were related to interval of soaking. In this research, highest growth
was found from the seeds of Dalbergia sissoo when soaked in tap water for 2 hours. Results
recommended that more growth of this species may be achieved without any of seed
treatment. While treatments were applied for softening the seed coat, important enhancement
in germination was observed. This recommended that retarded growth was due to physical
dormancy, which slows the penetration of water to inside the seed. Rigid seed coat was
accountable for absence of oxygen, water and other nutrients to the embryo. Al though, when
dormancy breaking treatments of warm water, nicking and acid scarification for different

time intervals were applied.

Slow growth and low survival ratio of multipurpose plants and vegetation as an end
result of bad quality plant seedlings hamper determinations through insignificant scale
farmers in improvement of effective agro forestry methods. These can be attributed to the
physical and chemical properties of the soil developing medium used. With the recent high
and developing demand for excellence agro forestry plants and vegetation, farmers arc
progressively raising planting stock on their farms. However, inadequate technical knowledge
has every so often hindered success. Such growth media contribute to chemical and physical
conditions that may be unsuitable for quality seedling growth. Survival rate and slow growth
lead to extra charges in replacement planting as well as hindered benefits. Growing media
compost gave higher seed germination percentage as related to silt and farm media. Compost
contain growing media also provided higher height growth and seedlings survival rate than

sand and farm soil. It also provided seedlings with higher sturdiness quotient. The chemical
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