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Chapter I 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, moisfure or water and at times light even though most of literature

in many studies do depict that there is no eflect 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 a1.,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 be

inhibited or severely retarded (Yoz.zo et a1.,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 wann temperatures, and (or) require altemating 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 4l to 86 oF (5 to 30'C). Various species will

not germinate in excessively high temperatures. Most tropical species need warn

temperatures and will simply germinate if temperatures are more than 70'F (21 'C) (Hart-

man and others 1997).
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Chapter I Introduction

nearly some of the internal factors which in single way or another can affect the germination

of seed. The main extemal factors which are considered to affect germination of seed involve

temperafure, air, oxygen, moisfure 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 a1.,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 be

inhibited or severely retarded (Yozzo et a1.,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 altemating 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 4l to 86 oF (5 to 30 'C). Various species will

not germinate in excessively high temperatures. Most tropical species need warrn

temperatures and will simply germinate if temperatures are more than 70 oF (21 "C) (Hart-

man and others 1997).
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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%o), 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 (22.00Yo),

Parkinsonia aculeata (19.67%), Acacia modesta (11.00%), Albizzia lebbek (10.00%), Cassiafistula

(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 leucocephalo

(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.
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Chapter I Introduction

life and not just restricted to some species. Although they play such a vast role in the

environments, we are still letting them to perish. http://wwf.org.pklblogl20l5/08/13/the-

importance-of-forestry.

In Pakistan, under nafural forests and plant cover most important forest types

comprising coastal mangroves, sub-tropical scrub forestry, riverine forestry, dry temperate

conifer forestry, moist temperate conifer forests and irrigated plantations comprising of linear

cultivated area. Pakistan is home-grown to approximately of the world's best and unique

forests comprising deodar, juniper and chilghoza forestry (Govemment of Pakistan, 2005).

The climatic, water and soil situations in most of the areas of the country are not

contributing to aforestation on enonnous scales. Prevailing forest capitals are insufficient for

meeting national loads of wood for the increasing inhabitants of the nation. 3 times real

demand of wood is greater than the yearly increase of wooded area or potential viable supply.

Also, the forest holders and native societies rely on woodlands as sole source of income.

Resultantly, forestry in entire provinces mostly in Gilgit Baltistan and Khyber Pakhtunkhwa

are under severe pressure. Rate of deforestation at the nationwide is assessed at 27,000

hectares annually which generally occurs in community and privates possessed natural

forests. Harmful impacts of deforestation in watershed areas are on the yield and excellence

of water at outlets besides triggering land degradation and damage to biodiversity. Extreme

industrial manipulations, clearance of land for farming purposes and procurement of firewood

and medicinal plants, the altering environmental conditions due to industrial development,

urbanization, and increase in population and an increase in agricultural land have thus

increased the risk to the natural environment and the biodiversity of Pakistan has led to

deforestation during latest decades. Forests are a main source of biodiversity, and controlling

the adverse impacts of climate change and support to protect their living and reduce flood

destruction. Deforestation rate of Pakistan is high. According to the Federal Bureau of

Statistics, there was a 3Yo decline in forest range among 2000 and 2005. The recommended

grounds reasons are urbanization, farming methods, over gtazing, global warming, and the

usage of wood as a key energy source in rural areas (Government of Pakistan., 2005).

Deforestation has led to a number of adverse natural and environmental significances,

apart from the clear ecological and economic ones due to the damage of biomass. More or

less of these is top-soil erosion, reducing of the water table, lack of rainfall, adverse climatic

effects, formation of wasteland. Deforestation has also caused extinction and migration of

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Chapter I 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 agriculfural 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 extemal factors. Hence, germination of seed

success may reveal about population size, abundance and distribution (Flores and Briones el

al., 2001; Ramirez padilla and Valverde et al., 2005; Rojas-Ardchiga et al., 1998). Definitely,

the environmental circumstances of the region of species existence are important to determine

the seed features and its germination reactions. Essentially, the temperature effect the seed

germination process and supports or inhibits the process of germination (Cota Silnchez and

Abreu et al., 2007; Flores et al., 2006; Ramirez-padilla and Valverde et al., 2005; Sim6o er

a1.,2007; Valverde et a1.,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 et al., 1994; Fenner and Thompson et al.,

2005).

Many nutritive elements such as minerals, vitamin concentrations and bioavailability

of trace elements are stated to improve in germination (El-AdaW et a1.,2002; Khattak et al.,

2007). According to Rojas-Arechiga and Vazquez Yanes (2000), amongst the important

environmental factors affecting the sprouting of cacfus 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 oxygen, 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 are

Germination and Survival of Seeds of Multipurpose Tree Species UnderNurseries Condition
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Chapter I Introduction

nearly some of the internal factors which in single way or another can affect the germination

of seed. The main extemal 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 a1.,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 be

inhibited or severely retarded (Yozzo et a1.,2002).

Temperafure effects rate and percentage of seed germination. Some germination

pattems in reaction to temperature comprise seeds that need cool temperatures, tolerate cool

temperatures, require warm temperatures, and (or) require alternating temperafures. 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 oF (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 oF (21 "C) (Hart-

man and others 1997).

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Seed germination is inlluenced 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 aI.,1993).

Sometimes changing the way of growth is not enough to keep vegetation from severe

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 sunmer. 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

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Chapter 2 Literature Review

2 Literature Review

According to UBET (Unified Energy Tenninology) wood fuels comprise of all forms

of bio fuels resulting directly and indirectly from plants and vegetation grown in forests and

non-forest land (FAO, 2004). Wood fuels can be divided into four major forms: charcoal,

black liquor, fuel wood and other. Fuel wood is not thus identical with wood fuel as a lot

considered (Johnsen et al., 1999) Wood fuel create a most important source of energy in most

nations, both developed and developing its influence is likely to grow in the future as a

consequence of the use of stricter environmental rules and the usage of new competitive

sources of locally existing energy. In some cases techniques used to extract wood energy are

not sustainable, leading to land degradation. Wood energy production has consequently has

direct consequences on the environment. Socioeconomic, cultural, institutional and legal

aspects also affect production and availability of wood energy.

Kabir and Iqbal (201 l) studied the properties of different industri alized soils on sprout

development of Cassia fistula L. as linked to regulate in ordinary field settings. Growth

variables i.e. seedling length, plant cover, total of leaves, leaf part, seedling, total plant dry

and fresh weight etc. were recorded. For Shafi Tannery soil sprout length, plant cover, total

of leaves, leaf part and seedling fresh weight were considerably (p<0.05) high as compared to

other contaminated soils of industrial location. Indus battery and Dalda Ltd. Soils indicated

considerably (p<0.05) decrease in growth of C. fistula as related to seedlings from further

industrial soil as well as Karachi University Campus. The sprouts of C. fistula revealed

tolerance to Shafi tannery and Pakistan metal industrial soils as linked to seedlings grown in

and Indus Battery soils and Dalda Ltd.

Fredrick et al 2016 conducted experiment in nursery on the germination of
Faidherbia albida at ICRAF to conclude the properties of seed pretreatment procedures,

Nairobi from six attributions comprising of Awassa, Taveta, Lake Koka, Maseno,

Chinzombo and Wagingombe. Five pretreatment methods were exposed to seeds specifically

nicking, soaking in acid, hot water, cold water and control. The data was subjected to

ANOVA and Germination Percentages (GP) Mean Germination Time (MGT) and

Germination Index (GI) were calculated. The study showed major (p B 0.05) Variances in

seed treatments between attributions in all calculated factors. Maximum germination between

pretreatments in Awassa (99 %) and Wagingombe (80 %) was viewed in nicked seeds,

Chinzombo (81 %) in nicked and acid treated segds, Lake Koka (gO %) in acid treated seeds

Germination and Survival of Seeds of Multipurpose Tree Species UnaoN*rgries Condition
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and Taveta (28 %) and Maseno (64 %) in cold water treated seeds. Nicking provided the

maximum cumulative GP (69.67) whereas in hot water treated seeds lowest GP was observed

(23.17). Acid treatment showed lowest MGT (8.85 days) and maximum GI (2.29) whereas

maximum MGT (24.35 days) and lowest GI (0.31) were observed in control and hot water

treatment respectively. While acid treatment provided a maximum GP and lowest MGT and

GI, for 24 h nick,rng and soaking in cold water is being suggested as inexpensive and less

harmful pretreatment procedures to increase germination in F. albida subsequently sulphuric

acid is expensive and needs appropriate management techniques. Significant correlation

among geo-climatic data and germination parameters of seeds subjected to different

pretreatments shows that attributions are as significant as pretreatments in germination of the

species.

Gill and Shankiti (2015) studied the composting of waste plant materials and its usage

in agriculture and landscape sites is an environmental friendly way of reducing waste

material and conserving the environment. In this view initiative taken at the Dubai based

International Center for Bio saline Agriculture to compost the plants based waste material

(lawn cuttings-grass) to compost. The material was inoculated with a group of microbe's

primary to form constant and matured compost with more organic matter (35%). Fulvic acid

was extracted from the compost to conduct the seed germination tests. Experiment was led in

a pot over a period of 30 days in the green house to study the influence of Fulvic acid on the

seed germination, and plant development of Prosopis cineraria (L.) Druce (Ghaff) and

Acacia tortilis (Forssk) Hayne. Seeds of both trees were treated with Fulvic acid at 0.5% and

l% and water treatment was used as control. Usually seed germination and biomass were

improved at both rates of Fulvic Acid, though, a definite increase was found in seed

germination when fulvic acid was used at l.0o/o (Prosopis cineroria2TYo; Acacia tortilis 20Yo

increase over control). Also biomass (shoot and root) of A. tortills and P. cineraria was rise to

3 4% and 9 4Yo rcspectively.

Loth et al., 2005 studied the germination of Acacia tortilis in field and laboratory

experiments. Acacia tortilis seeds intensely depend on micro-site conditions. Seeds to be

found on topmost of the soil infrequently germinated, whereas seeds enclosed with elephant

dung or had a germination success among 23- 43% buried below the soil surface. On bare

soil, 39o/o of both the dung-covered and buried seeds germinated, in perennial grass swards

2H3Yo, and below tree canopies lG- 24oh respectively. In laboratory experiments, seed

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Chapter 2 Literature Review

water absorption correlated positively with temperature up to 4f C, although succeeding

germination was optimum at low (21-23 ocl tempe.atures. 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 Iqbal (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 leucocephola 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

overthe control soil. Growth of L. leucocephala was generally improved in soil of acontrol

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 gtown 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 Z.

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 aD0l3 studied the ornamental responses of Acacia tortilis subspecies

tortilis seeds to about chemical and physical treatments, such as Mechanical Scarification,

Chemical Scarification, GA3 (Gibberellic Acid), dry heat treatment, potassium nitrate (KNO3)

in solutions of water, sulphuric acid (HzSOa), Hydrogen peroxide (H2O2), 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 33Yo, 67%, 70o , 75yo 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, ffid

dormancy of important multi-purpose legume trees which included Phulai (Acacia modesta

Linn.), Kala Shirin (Albizzia lebbek Linn.), Amaltas (Cassia fistula Linn.), Shishant

(Dalbergia sissoo Linn.) and lple lple (Leucaena leucocephala Lam.). In laboratory

conditions different pretreatments, i.e., soaking in normal tap water for 24 h, hot water

soaking for2to 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 (98Yo), whereas soaking of Albizzia lebbek seeds

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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in hot water for three h gave 80% germination. Dalbergia slisoo seeds gave 95Yo 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 recorlmended 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. T. indica (one seed per pot) thirty

(30) seeds with ten replicates for each were used. With frfty (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 a1.,2010 studied the disturbing tree species of Islamabad in 1982 CDA tree

plantaton has extended the l l 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 camora,

Xanthium strumarium, Al t e rn ant he r apunge n s, Tr i ant h e m ap o r t ul a c a s t rum,

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 Apocyataceae 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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species belonging to 3 genuses. The morimum numbers of species were noted in

Caesalpiniaceae, followed by Mimosaceae, Fabaceae, Apocyanaceae and Bignoniaceae

families. Between the29 families, single family was in monocotyledon group and 28 families

were going to dicotyledons. Entirely the species are commercially essential and multipurpose

usages such as medicinal, food, fodder, timber, ornamental and avenue trees.

Eliude/ al., 2010 conducted research to define the effects of relative humidity and

temperature under stockists store conditions on the sustainability of bean seeds stored.

Mwitemania- GLP 92 bean seeds were stored by stockists at different locations varying in

relative humidity and temperature. At the Seed Science laboratory, Chepkoilel Campus the

similar seeds were also stored in measured temperature of -20oC and relative humidity of

50%. Mean temperature and relative humidity of the three stockists stores in each town were

recorded daily and their means calculated. The bean seeds were packed in clear polythene

bags and stored by stockists in Bungoma, Nyeri, Nairobi and Mombasa. Viability and vigour

tests were performed atzero days of storage and after every 30 days for 12 months of storage.

Data was subjected to Analysis of Variance (ANOVA) and means separated by Least

Significant Difference (LSD) at P<0.05. Results showed that the seeds stored under

controlled conditions at Chepkoilel Campus maintained their quality for 12 months while the

seeds stored by stockists in Mombasa with recorded mean maximum temperature and relative

humidity of 30.8'C and 80.1 oZ respectively showed a rapid decrease in viability which went

below the accepted levels after one month of storage. In Nyeri, Bungoma and Nairobi, seeds

remained viable above the accepted levels for 6 months. At the stockists stores It was

determined that longevity of seeds depends on the relative humidity and ambient temperature.

Pallavi et al., 2014 he studied the Abrus precatorius medicinal plant and different

dormancy breaking treatments were cilry out on newly harvested seeds to increase

germination. Treatments comprises physical and physiological methods like soaking in water

(24h), conc. H2SOa (2 min), KNOr Q%) Q4 h), GA3 100 ppm (24h), Kinetin 100 ppm (24

h) and mechanically damaging the seed coat. The experimental results showed that A.

precatorius possess seed dormancy, generally due to leathery test a prominent to

impermeability instead of water and oxygen thus known as hard seeds. Between treatments,

damaging the seed coat (Nicking) improved germination from 32to 84Yo, monitored by seeds

soaked in gibberlic acid (100 pm) for 24 h (78 %).ln natural surroundings, dormancy was

slowly reduced and generates no dormancy behavior later seven months of harvest. For

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

O.lYo 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 than3}%.

Algunaid et al., 20l3conducted 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 Southem Darfru States) and

germination was observed by three intermission of water soaking (lzfu,l8hrs and 24hrs) and

three different concentrations of Gibberellic acid (0.01con, 0.00lcon, and 0.000lcon) in

controlled environmental conditions in germination chamber. Result shown significance

changes among the three localities on seed aspects, Matrogany seed showed large and small

sizes which are extremely dormant In assumption soaking in HzO for 18 hrs and GA3(0.01

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

Adam Puteh et al.,20l I 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

Germination and Survival of Seeds of Multipurpose Tree Species UnderNurseries Condition
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shows that operculum does not impede water uptake in mature banana seed during

imbibition, proposing that seed dormancy in these three ecotypes is not due to physical

dormancy but possibly will be due to physiological in environment.

Nasir et al., 2012 conducted research to examine Paederusfuscipes assemblies to

cultivated soils and forest parameters of the Punjab, for the period of 2008-2009 with six

different collecting methods (pitfall traps, light traps, flight intercept traps, and Berlese funnel
traps, sweep net and visual observation). Pitfall trap method collected more population. Due
to presence of soft bodied insects data was recorded from the maize (Zea maize) and berseem
(Trifolium alexandrinum) crops. Under ordinary conditions it favored damp soil rich i,
organic material for egg laying and observed more activity near the ground. Extreme
population was noted in March and July-August. Light had good outcome on it, so maximum
activity was observed during night also. By light and soil moisture contents its activity is
greatly influenced.

Khan and Zereen (2012) conducted a research on the ethnobotanical data of local
community on wild trees of eight districts of Central Punjab, viz., Vehari, pakpattan, Lahore,
Faisalabad, Nankana Sahib, Sahiwal, Sialkot and Narowal. During 200g-09 Systematic field
trips were prepared and information was collected by questioning local people. The plant
inventory of 48 plant species belonging to 23 families was constructed, as well as their value
by indigenous people of respective districts for several putposes, i.e., medicine, fodder, fuel,
vegetables, fruits, timber, etc. Phenological performance of plants was seeing both from
February to June or July to January but some trees (4.2 Yo) werecreate to flower all over the
year.

Mandal et al., 2012 studied the effects of climate change on the marginal
communities and the status of silvoagriculture species in Matrottary district of Nepal. An
appropriate questionnaire was used to define the influences of climate change. Bio-physical
data was collected through Stratified random sampling. The consequences revealed a period
in flowering and ripening times of agriculture crops. The values of Shannon Weinner ancl
Simpson indices were 2.53 and 0.86 respectively in 2005 and 2.34 and 0.g5 respectively in
January,2012 showing the impacts of climate change on forest species. Bees that make hive
on Bombax ceiba were not found and the marginal communities were affected. Similarly,
Terai indigenous communities and Dalits were found to have been affected because of
insufficient fish in the paddy fields. Frogs and storks were scarcely found in the farmlands.
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Extreme drought, untimely floods and mass-wasting have been damaging the wealth and

health in the locality.

Yazdi et a1.,2013 conducted a research on germination and seedling emergence of

sheep sorrel in laboratory and green house environments to study the properties of some

aspects (gibberellic acid (GA3), cyto kinin, scarification, ethanol, pH, osmotic and salt stress

and planting depth).By adding GAr in a series of 0 to 200 ppm had prominent special effects

on seed germination. As compare to wet pre-chilling, markedly increased germination of

sheep sorrel seed in dry pre-chilling related with control. High levels of ethanol inhibited

germination of sheep sorrel. As salt concentration increased from 0 to 160 mm it decreased

germination from 87% to 39%. In an extensive range of buffered pH solutions sheep sorrel

seed germinated but the ma:<imum germination occurred above a pH range of 6 to 7. On the

soil surface seedlings emergence of sheep sorrel was maximum and not any seedling emerged

from a depth of 4 cm in soil.

Koger et a1.,2004 conducted a research in field, research laboratory, and greenhouse

experiments were carried out to conclude the effect of environmental aspects on germination,

emergence, seed production potential and existence of Texas weed. Normally 893 seed per

plant of Texas weed was produced, and viable arc 90o/o. 56%o percent germination for seed

exposed to no pre chillingto lYo for seed pre chilled for 140 d at 5 C. In prolonged pre

chilling conditions seed stayed viable, by 80% of seed was viable of pre chilling after 140d.

Above a range of 20 to 40 C Texas weed seed was germinated, with optimal germination

(54%) arising with a shifting of 40/30 C temperature regime. Seed germination was 31 to

62% inexcess of a pH range from 4 to 10. Germination of Texas weed went from 9 to 56oh

as osmotic potential reduced from 2 0.8 MPa to 0 (distilled water). Germination was more

than 52o/o at a smaller amount than 40 mm NaCl concentrations and lowermost (27%) at 160

mm NaCl. soil depths as deep as7.5 cm(7%o emergence) Texas weed seedlings was emerged,

but emergence was 6TYofor seed located at a l-cm depth or on soil surface. In saturated or

flooded environments seed did not germinate, but after flood removal seed survived flooding

and germinated was (23 to 25%). Texas weeds seedlings 2.5 to 15 cm elevated and by

emersion in 10cm deep flood for up to 14 d were not affected. These consequences

recommended that Texas weed seed is capable of germinating and surviving in a variation of

climatic and edaphic surroundings.
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Khanume/ al., 2012 studied the predicting impacts of climate change on medicinal

asclepiads of Pakistan using Maxent modeling. Maximum entropy (Maxent) modeling was

used to predict the potential climatic niches of three medicinally important Asclepiad species:

Pentatropis spiralis, Tylophora hirsuta, and Vince toxic V. arnottianum. All three species are

members of the Asclepiad plant family, yet they differ in ecological requirements,

biogeographic importance, and conservation value. Occurrence data were collected from

herbarium specimens held in major herbaria of Pakistan and two years (2010 and 2011) of

field surveys. The Maxent model performed better than random for the three species with an

average test AUC value of O.l4 for P. spiralis, 0.84 for V. arnottianum, and 0.59 for L

hirsuta. Under the future climate change scenario, the Maxent model predicted habitat gains

for P. spiralis in southem Punjab and Balochistan, and loss of habitat in south-eastern Sindh'

Vincetoxicum arnottionum aswell as T. hirsuta would gain habitat in upper peaks of northern

parts of Pakistan. 7" hirsuta is predicted to lose most of the habitats in northem Punjab and in

parches from lower peaks of Galliat, Zhob, and Qalat etc. The predictive modeling approach

presented here may be applied to other rare Asclepiad species, especially those under

constant extinction threat.

Ovono et a1.,2009 studied the effect of storage conditions on sprouting of micro tubers of

yam (Dioscorea cayenensis-D. rotundata complex). The control of field tuber dormancy in

the yam is poorly understood. Although studies have examined single environmental factors

and chemical treatments that might prolong tuber dormancy and storage, only a few were

focused on further tuber sprouting. The present study concerns micro tubers obtained by in

vitro culture. When micro tubers were harvested (after 9 months of culture) and directly

transferred on new medium without hormones, the tubers rapidly sprouted in in vitro

conditions. No dormancy was observed in this case. Harvested micro tubers were also stored

dry in jars in sterile conditions during 2 to 18 weeks before in vitro sprouting. In this case,

micro tubers stored during 18 weeks sprouted more rapidly than those stored 8 weeks. A

constant "dormancy-like period" (storage duration * sprouting delay) was observed,

between 20 and 28 weeks respectively for the more rapid and the slower micro tubers. The

size of the tubers used for the storage had great influence on further sprouting' The larger

they were, the better they sprouted. Light during storage had no effect on the sprouting delay

while a temperature of 25 8C permit a quicker sprouting than 18 8C. The medium used to

obtain micro tubers could also have an effect on sprouting rate. Ex vitro sprouting was not a

problem. There was a delay in sprouting in contrast to in vitro conditions but the rate of 100%
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was kept. This fact is very important for an agronomical application of this technique to the

production of "seeds" directly usable in the field or after culture in the greenhouse.

Ma et a1.,2012 studied the fault characteristics of a single span rotor system with two

discs are investigated when the rubbing between a disc and an elastic rod (a fixed limiter)

occurs. First, a Finite Element (FE) model of the rotor system is developed, a point-point

contact model is established to simulate the rotor-stator rubbing by simpliffing the disc and

the rod as two contact points, and then the two models are coupled by contact force. In

addition, the augmented Lagrangian method is applied to deal with contact constraint

conditions and the coulomb friction model is used to simulate rotor-stator frictional

characteristics. The vibration features of the rotor system with rubbing ate analyzed with

respect to the effects of the gaps between the disc and the rod, the contact stiff nesses under

three typical cases with different rotating speeds. The simulation results show that different

rotor motions appear, such as period-one motion (P1), P2 and P3 with the increasing rotating

speeds, which are in agreement with the experimental measurements. Besides, the gap

between the disc and the rod as well as the contact stiffness has a main influence on the

vibration intensity and collision rebound forms.

Jiang and Xiao (2004) evaluated factorial cross analysis of pre harvest sprouting

resistance in white wheat. The lack of understanding of the genetics of sprouting resistance as

well as the lack of white wheat germ plasm with sprouting resistance is impeding the

development and production of white wheat cultivars. Two sets of factorial crosses were

made with 15 white wheat genotypes possessing different origins and different levels of

sprouting resistance. In experiment I (5 _10), it was shown that the General Combining

Ability (GCA) effects of resistant (male) and susceptible (female) parents, ffid Specific

Combining Ability (SCA) effects were highly significant based on both single-year analysis

and 2-year combined analysis. There was a significant genotype-year interaction, and the

performance of Fl hybrids was more vulnerable to environments than that of the parents.

Hybrids have a greater risk of suffering from the sprouting damage than the pure lines' In

experiment II (4 _ 4), both GCA and SCA eftects were significant for F2s. Cultivars

FLXXM, WXBMZ, SNTTM, ZTNEM and Fengchan 3 had higher sprouting resistance and

are thus good donors in white wheat breeding programs for sprouting resistance.

Ali et a1.,2005 studied the deforestation in the Himalayas is generally seen as caused

primarily by population growth. Based on interviews and the analysis of satellite images,
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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 athibuted 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 a1.,2016 studied the explanatory research design to investigate the causal

relationship between 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 along with other socio

economic factors. Results from Probit estimation showed that over all model was a good fi1,

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 Materials and Methods

3.1 Study Area

The study was conducted at National Agricultural Research Centre (NARC),

Islamabad. Islamabad is situated at 33.430 N 73.040 E at the edge of the Pothwar plateau at

the end of the Margalla Hills in the Federal Islamabad Capital Tenitory and its altitude is 507

meters (1,663ft).Islamabad topographies and a typical kind of a moist subtropical climate,

with hot, humid surlmers go along with a monsoon seasons followed by cool winters. The

soil of the region are local outwash or loessic, alluvial in source. These are temperately

calcareous and their lime contents equally distibuted all over the soil profile. The soils of the

region are non-sodic and non-saline, have a little alkaline pH and have little inorganic

substance.

The Pothwar plateau chiefly involves Attoclq Chakwal, Rawalpindi, Islamabad and

Jhelum districts cover a part of more than one million hectares. This rain fed tract pays

considerably to agricultural and livestock production (Supple et a1.,1988). The soils of this

area are low in natural fertility, poor in nitrogen and phosphorous; though, potassium level is

suitable. In the same way, the soils are also low in organic material and ensuring pH of 7.5 to

8.5 (Ahmad et a1.,1990).
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Rainfall is irregular and differs significantly from 250 mm in south-west to 1000 mm

in the north-east portion of the area. In the summer months more than 70% of annual rain

falls. Rainfall, being a main cause of moisture for crops, is the most important yield-limiting

issue in the area, while further more factors such as water and soil water conservation

practices, excessive tillage, low soil fertility, operations and lack of apposite practices are

also vital in Pothwar plateau. The rain fed atmosphere for crop growing is very fragile and

has limits for water, soil and crop management. Even though, the tract has massive power to

share significant magnitude of crop production to address the food security problem of the

nation state (Razzaqet a1.,1990; Khan & Rizwan et a1.,2000).

3.2 Details of the study

There were three treatments of media in which seeds were sown.

3.2.1 Farmyard Medium

First medium was prepared by mixing Farmyard manure and silt farmyard manure

was obtained from livestock research station, National Agricultural Research Centre

(NARC). It was ensured that farmyard manure was properly decayed for at least six months

so that weeds could not emerge out of this medium. Silt was obtained from the riverbed of the

Korang River. Farmyard manure and silt were mixed with the ratio of l:l to make the ideal

bed culture. This mixture was passed through mesh to obtain even sized grain particles.

3.2.2 Compost Medium

Second medium consisted of compost * sand* soil. Compost was obtained from thc

recently installed compost plant which prepares compost of decomposed plant material mixed

with essential nutrients. Sand was obtained from the construction site at NARC. Soil was

obtained from the field area of Rangeland Research Institute in which no fertilizer had been

added. Compost, sand and soil were mixed in the ratio of 1:1:l to make the medium. This

medium was also passed through mesh to get uniform sized particles.

3.2.3 SoiI Medium

Third medium consisted of soil only in which no fertilizer had been added. The soil

was grained and also passed through mesh.

\
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3.3 Procedure

Polythene tubes of seven inch long and four inch wide sized were filled with the

respective medium. There were fifty assigned per species. The fubes were arranged and

packed in the nursery bed. Ten multipurpose tree species obtained from plus trees obtained

from different areas of Islamabad during 2013 - 2014 were used for the present study.

Seeds were sown on l0 August 2016 during the monsoon seasons in the polythene

tubes. Seeds were sown in the polyhene tubes and covered with half inch deep potting

medium and were watered. After that the tubes were watered daily and germination was

recorded daily for two week. Emergence of first and third leave was also recorded. After two

weeks five plants at random of each species were uprooted and measured for root lenglh and

shoot length. Roots and shoot were separated and fresh weight of root and shoot was weight

separately. Fresh roots and shoots were placed in an oven maintained at 80 C for 24 hrs and

dry weight was also recorded. The experiment was conducted in a Randomized complete

block design and analyzed for comparison by means of method describe by Steel and Torrie

(ree7).

3.4 Multipurpose tree species

Following ten multipurpose tree species were sown includes

Sukh chain (Pongamia glabra), L.

Phulai (Acacia modesta), Wall.

Iplelple (Leucacenaleucocephala), Lam de wit.

Kala Shirin (Albizzia lebbek), L.

White kikar (Acacia albida), Delile.

Kikar (Acacia nilotica), L.

African krkar (Acacia tortilis), Forssk.

Amaltas (C as s ia /i stul a), Wil I d.

Parkinsoni a (P arkinsonia aculeata), L.

Kachnar (Bauhinia variegata), L.

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Chapter i Materials and Methodc

3.5 Data Collection

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

o Germination of seeds

. Days to seed gemrination

. Days to appearance of first leave

o Days to appearance of 3 leaves

r Plant height

o Root length

r RooVshoot ratio

o Fresh and Dry matter

Germination and Sundval of Seeds of Multiptrpose Tree Species UnderNurseries Condition
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Chapter 4

4 Results

4.1 Seed Germination

Seeds of different multipurpose tee species were sown on l0 August 2016. There

were 3 different potting medium of farmyard manure +silt +soil, compost + sand and soil

only. Tubes were watered daily and emergence of seedlings was monitored in each medium.

Germination data was recorded for about 15 days during the monsoon period. Results are

given in Table 1.
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Chapter 4 Results

It's clear from the Table that germination was generally higher in case of farmyard

manure medium, followed compost and minimum in case of soil. Different tree seeds were

sown on 10-8-2016 and observation started after 5 days on 15-8-2016. Germination of 3

species started earlier than other species. Two seeds of Albizzia lebbek germinated and after 6

days first leave appeared and after 8 days third leave appeared, Five of Parkinsonia aculeatea

and first leave appeared after 6 days and third leave after 8 days of sowing and l0 seeds

germinated in case of Bauhinia variegata in farmyard manure medium and first leave after 6

days and third leave after 8 days. Same tree species germinated in compost and in soil but in

different numbers. 5 seeds of parkinsonia aculeata germinate and 10 of Bauhinia variegata

in compost. Two seeds germinated in case of Albizzia lebbek, 6 seeds of Parkinsonia

aculeata and 4 only seeds of Bauhinia variegate germinated in soil.

First seed of Pongomia glabra started germination on23 August 2016 after 12 days of

sowing. First leave appeared after 13 days and third leave appeared after 15 days. After 8

days on 18.8.2016, Acacia modesta germinate first leave appeared after 9 days and third

leave appeared after 1l days, Leucaena leucocephala germinate after 7 days of sowing on

17.8.2016, first leave appeared after 8 days and third leave appeared after l0 days,Albizzia

lebbek, parkinsonia aculeatea and Bauhinia variegata after 5 days of sowing on 15.8.2016,

first leave appeared after 6 days and third leave appeared after 8 days of sowing. Acacia

albida, Acacia nilotica, Acacia tortilis and Cassia/istula germinate after 6 days on 16.8.2016

and their first leave appeared after 7 days and third leave appeared after 9 days in farmyard

manure.

In compost first seed of Pongamia glabra started germination on 23 August 2016

after 12 days of sowing and first leave appeared after 13 days and third leave appeared after

15 days. Acacia modesta after 9 days on t9.8.2016 germinate and first leave appeared after

l0 days and third leave appeared after 12 days, Leucaena leucocephala, Albizzia lebbek

germinated on 17.8.2016 after 7 days and first leave appeared after 8 days and third leave

appeared after l0 days, Acacia albida germinated on 16.8.2016 after 6 days there first leave

appeared after 7 days and there third leave appeared after 9 days, Acacia nilotica germinate

after 7 days of sowing on 17.8.2016 and their first leave appeared after 8 days and third leave

appeared after l0 days, Parkinsonia aculeatea and Bauhinia variegate on 15.8.2016

germinated after 5 days of sowing and their first leave appeared after 6 days and their third

leave appeared after 8 days of sowing. Acacia albida, Acacia tortilis on 18.8.2016

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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germinated after 8 days of sowing and first leave appeared after 9 days and third leave

appeared after ll days. Cassiafistula germinates after 9 days of sowing on 19.8.2016 and

first leave appeared after l0 days and third leave appeared 12 days.

In soil medium, no seed of Pongamia glabra germinated, Acacia modesta germinated

after 6 days of sowing on 16.8.2016 and first leave appeared after 7 days and third leave

appeared after 9 days, Leucacena leucocephala germinated on 22.8.2016 after 12 days of

sowing and first leave appeared after 13 days and third leave appeared after 15 days, Albizzia

lebbek germinated after 5 days of sowing on 15.8.2016 and first leave appeared after 6 days

and third leave appeared after 8 days, Acacia albida germinated after 7 days on 17.8.2016

and first leave appeared after 8 days and third leave appeared after 10 days, Acacia nilotica

and Cassia fistula first seed germinated after 10 days on 20.8.2016 and first leave appeared

after 11 days and third leave appeared after 13 days, Acacia tortilis germinated on 19.8.2016

and first leave appeared after l0 days and third leave appeared after 12 days, Parkinsonia

aculeatea and Bauhinia variegata germinated on 5 days after sowing on 15.8.2016 and first

leave appeared after 6 days and third leave appeared after 8 days of sowing.

Data recorded on l6-8-2}l6,two more seeds Albizzia lebbek germinated make it total

of 4 seeds, Acqcia albida 3, Acacia nilotica 2, Acacia tortilis 2, 7 more seeds of Parkinsonia

aculeata maftB it total of 12 and I more seed of Bauhiniavariegata make it total of 11 seeds

germinate in farmyard manure. In compost, Acacia albida I seed germinate 3 more seeds of

Parkinsonia aculeata make it total of 8 and l0 seeds of Bauhinia variegata and in compost. 2

seeds germinate of Acacia modesta 2 seeds of Albizzia lebbek 6 seeds of Parkinsonia

aculeate and 2 more seeds of Bauhinia variegata make it total of 6 in soil.

Observance on l7-8-2016, was recorded some more seeds germinated. Ten seeds of

Leucaena leucocephala germinated for the first time, I more seed of Albizzia lebbek making

it total of 5, 3 seeds of .4cacia albida, and 1 more seeds of Acacia nilotica make it total of 3,

2 seeds of Acaciatortilis, 2 more seeds of Parkinsonia aculeata make it total of 14 and 4

more seeds of Bauhinia variegata making it total of 15 germinated in farmyard manure

medium. In compost, 9 seeds of Leucaena leucocephala germinated, 2 seeds of Albizzia

lebbek,l more seeds of lcacia albida germinate and make it total of 2 and 2 seeds of Acacia

nilotica,8 seeds germinate of Parkinsonia aculeata and 5 more seeds of Bauhinia variegate

making it total of 15 seeds germinated. In soil, 2 seeds of Acacia modesta,2 seeds of

Germination and Survival of Seeds of Multipurpose Tree Species Under Nurseries Condition
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Albizzialebbek,l seed of lcacia albida, and 6 seed of Parkinsonia aculeata and 6 seeds of

B auhinia v ari e gata germinated.

Observation made on 1 8-8-201 6 revealed that 2 seeds germination of Acacia modesta,

4 more seeds Leucaena leucocephala making it total of 14, I more seed of Albizzia lebbek

makes it total of 6, 3 seeds of lcacia 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, I 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 lcacia albida, I more seeds of

Acacia nilotica making it total of 3,2 seeds of lcacia tortilis, 4 more seeds of Porkinsonia

aculeatagerminate and making it total of 12 and 15 of Bauhinia variegoto germinated while

in soil medium, 2 seeds of Acacia modesta,2 seeds Albizzia lebbek,l 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,l4 seeds of Ze ucaena leucocephala, 2 more seeds of l/D izzia lebbek making it total of

8 seeds germinated, 3 seeds of Acacio albida,3 seeds of Acacia nilotica,2 seeds of Acacia

tortilis,l seed of Cassia fistula,l more seeds of Parkinsonia aculeata making it total of l8

seeds germinated, and 2 more seeds of Bauhinia variegara 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, l0 seeds in Leucaena leucocephalo,2 more seeds

of Albizzia lebbek making it total of 6 seeds germinated, I more seeds of Acacia albida

germinate making it total of 3, 3 seeds of lcacia nilotica, 2 seeds of Acacia tortilis, 1 seed of

Cassia Jistula,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, I seed of Acacia albida, I

seeds of Acacia tortilis,6 seeds of Parkinsonia aculeata and 2morc 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 I more seed germinate in Leucaena leucocephala making it total

of l5,l moreseed of Albizzialebbekmakingittotalof 9seedsgerminates, l moreseedof

Acocia albida making it total of 4 seeds germinated,3 seeds of Acacia nilotica,2 seeds of

Acacia tortilis, I more seed of Cassia fistula germinate making it total of 2,1 seed
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Parkinsonia aculeata germinate and making it total of 19, 2 more seeds of Bauhinia

variegata germinated and making it total of 22 seeds. In compost 2 morc seeds of Acacia

modesta germinated making it total of 4 seeds, 2 more seeds of Leucaena leucocephala

makes it total of 12 seeds germinated, I more seed of Albizzia lebbek making it total of 7

seeds germinated, 3 seeds of Acacia albida,3 seeds of Acacia nilotica,2 seeds Acacia

tortilis, I more seed of Cassia fistula germinate and making it total of 2, I more seed of

Parkinsonia aculeata germinated and making it total of 15 seedsand 15 seeds germinated in

Bauhinia variegata.In soil, 2 seeds germinate in Acacia modesto, Leucaena leucocephala

germinated 8 seeds, 2 seeds of Albizzia lebbek, I seed of Acacia albida, 1 seed of Acacio

nilotica,3 more seeds of Acacia tortilis germinated making it total of 4 seeds, 3 seeds of

Cassiafistula,6 seeds of Porkinsonia aculeata and 8 seeds of Bauhiniavariegata germinated.

Observation noted on23-8-2016 in farmyard manure revealed that I seed germinated

in case of Pongamia glabra,2 more seeds germinated in case of Acacia modesta making it

total of 7 seeds, I more seed germinated in Leucaena leucocephala making it total of 16, 3

more seeds of Albizzialebbek making it total of 1l seedsgerminated, 4 seeds of Acacia albida,

3 more seeds of Acacia nilotica germinated making it total of 6 seeds, 2 seeds of Acacia

tortilis, 2 seeds of Cassia fistula, 19 seeds Parkinsonia aculeata, 2l seeds of Bauhinia

variegato germinated. In compost I seed germinated in Pongamia glabra,2 more seeds of

Acacia modesta germinated and making the total of 6 seeds germinated, 3 more seeds of

Leucaena leucocephala germinated and making it total of /5 seeds, I more seed of Albizzia

lebbek making it total of 8 seeds, 1 more seed of Acacia albida making it total of 4 seeds

germinated, 3 seeds of Acacia nilotica,2 seeds Acacia tortilis,2 seeds of Cassia fistula, I

more seed of Parkinsonia aculeata and making it total of 16 seeds germinated and 15 seeds

germinated in Bauhinia variegata.In soil 2 seeds germinated in Acacia modesta, Leucaena

leucocephala germinate 8 seeds, 2 seeds of Albizzia lebbek,l seed of Acacia albida,l seed

of Acacia nilotica,4 seeds of Acacia tortilis,3 seeds of Cassiafistula, 6 seeds of Parkinsonia

aculeata and 8 seeds of.Bauhiniavariegata germinated.

According to data recorded on24-8-2016 in farmyard manure treatment, I more seed

germinated in case of Pongamiaglabra and making it total of 2 seeds, I more seed

germinated of Acacia modesta and making total of 8, 16 seeds germinate in Leucaena

leucocephala, ll seeds of Albizzia lebbek, 1 more seed of Acacia albida germinated and

making total of 5 seeds, I more seed of Acacia nilotica and germinated and making total of 7

Germination and Survival of Seeds of Multipurpose Tree Species UnderNurseries Condition

F

11
\
Oq

a\

F--.

in Pothwar Page29



\

Chapter 4 Results

seeds, 4 more seeds of lc acia tortilis and total of 6seeds germinated, 4 more seeds of Cassia

fistula germinated and making it total of 6 seeds, I more seed of Parkinsonio aculeota

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, I

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 Cassiafistula germinate making total of 6 seeds, 2 other seeds of

Parkinsonia aculeata germinatedmakirg it total of 18 seeds and 8 further seeds germinated in

Bauhinia variegato 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, I seed of Acacia nilotica, I new seed of lcacia 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 Bauhiniavariegata 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, I more seed germinated of Acacia

modest making total of 9, 2 further seeds germinated in Leucaena leucocephala making total

of 18, ll seeds germinated in Albizzia lebbek, I more seed of Acacia albida germinated

making total of 6 seeds, 1 more seed of Acacia nilotica germinated making total of 8 seeds, I

new seed of Acacia tortilis germinated making total of 7 seeds, I further seed of Cassia

fistula germinated making total of 7 seeds, I other seed of Parkinsonia aculeata and total of

2l seeds germinated, 23 seeds of Bauhiniavariegata germinated. In compost medium 3 new

seeds germinated in Pongomia glabra making total of 5 seeds, I 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, I

more seed of Acacia nilotica making total of 6 seeds, 4 seeds Acacia tortilis,l 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 I more seed germinated in Acacia

modesta making total of 3 seeds, Leucaena leucocephala germinate 8 seeds, 2 seeds of

Albizzia lebbek, I new seed of Acacia albida germinated and making total of 3 seeds, I seed

of Acacia nilotica, 5 seeds of Acacia tortilis,5 seeds of Cassia fistula,2 further seeds of

Germination and Survival of Seeds of Multipurpose Tree Species UnderNurseries Condition
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Parkinsonia aculeata germinate and making total of 8 seeds and 12 seeds of Bauhinia

variegata germinated.

According to observations noted on 26-8-2016 in the medium of farmyard manure 3

new seeds germinated in Pongamia glabra and making total 8 seeds germinated, 9 seeds

germinated of Acacia modesta,18 seeds germinated in Leucaena leucocephala,3 other seeds

Albizzia lebbek germinated making total of 14 seeds, 2 further seeds germinated in Acacia

olbida and total become 8 seeds, 8 seeds of Acacia nilotica, T seeds of Acacia tortilis,5 seeds

of Cassia fistula,2l seeds germinated in Parkinsonia aculeata, 23 seeds of Bauhinia

variegata germinated. In compost medium 5 seed germinated in Pongamia glabra, I other

seeds oflcacia modesta germinated and making total of l0 seeds germinated, 4 new seeds of

Leucaena leucocephola making total of 22 seeds germinated, 2 further seeds of Albizzia

tebbek germinated and making total of l0 seeds, 5 seeds of Acacia albida,2new seeds of

Acacia nilotica and making total 8 seeds germinated, 4 seeds Acacia tortilis, 5 seeds of

Cassia fistula, 19 seeds of ParHnsonia aculeata and 23 seeds germinated in Bouhinia

variegata.In soil medium 3 seeds germinated in Acacia modesta, Leucaena leucocephala

germinated 8 seeds, 2 seeds of Albizzia lebbek,2 new seeds of ,,4cacia albida and total of 5

seeds germinate, I seed of Acacia nilotica,5 seeds of Acacia tortilis, 5 seeds of Cassia

fistula, 2 more seeds of Pa rkinsonia aculeata germinate makes total of 1 0 seeds and 2 further

seeds of Bauhinia variegata germinate and total of 14 seeds.

Observations noted on 29-8-2016 revealed that in the farmyard manure medium, 1

new seed germinated in Pongamia glabra and making total of 9 seeds, 9 seeds germinated in

Acacia modesta,l more seed germinated in Leucaena leucocephala and making total of 19

seeds germinated, 14 seeds germinate inAlbizzia lebbek,S seeds of Acacia albida,3 further

seeds in Acacia nilotica and making total of I 1 seeds germinate, 7 seeds of Acacia tortilis,2

other seeds of Cassia fistula germinate making total of 7 seeds, 21 seeds germinated in

Parkinsonia aculeata,23 seeds of Bauhiniavariegata germinated. In compost medium I new

seed germinated in Pongamia glabra making total of 6 seeds, 1 other seed of Acacia modesta

germinated and making total of 11 seeds, 22 seeds of Leucaena leucocephala germinated, 10

seeds of Albizzia lebbek germinated, 5 seeds germinated in Acocia albida, 1 new seed of

Acacia nilotica germinated making total 9 seeds, 4 seeds germinated in Acacia tortilis,2

further seeds germinated of Cassiafistula making total of 7 seeds, 19 seeds germinated in

Parkinsonia aculeata and 23 seeds germinated in Bauhinia variegata. In the soil medium, 3
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seeds germinated in Acacia modesta, Leucaena leucocephala germinated 8 seeds, 2 seeds of

Albizzia lebbek, 5 seeds of Acacia albida, 2 new seeds of Acacia nilotica germinated

andmaking total of 3 seeds, 5 seeds of Acacia tortilis germinated, 5 seeds of Cassia fistula

germinated, l0 seeds of Parkinsonia aculeata and 14 seeds of Bauhinia variegata

germinated.

It is clear from the data recorded on 30-8-2016 that in the farmyard manure medium,

9 seeds germinated of Pongamia glabra,3 new seeds of Acacia modesta germinated and

making total of 12 seeds, 2 new seeds germinated in Leucaena leucocephala making total of

2l seeds, 14 seeds germinated in Albizzia lebbek,8 seeds of Acacia albida germinated, 11

seeds of Acacia nilotica germinated, 7 seeds germinate in Acacia tortilis,2 more seeds of

Cassia fistula and total of 9 seeds germinated, I other seedof Parkinsonia aculeata

germinated and making total of 22 seeds, 23 seeds of Bauhinia variegata germinated. In

compost medium 6 seeds germinated in Pongamia glabra, 11 seeds of Acacia modesta

germinated, 22 seeds of Leucaena leucocephala genrrinated, l0 seeds germinated inAlbizzia

lebbek,2 more seeds of Acacia albida germinated and making total of 7 seeds, 9 seeds

germinated inAcacia nilotica,l new seed germinated inAcacia tortilis and making total of 5

seeds, 2 more seeds of Cassia fistula germinated and making total of 9 seeds, I new seed of

Parkinsonia aculeata germinated and making total of 20 seeds and 23 seeds of Bauhinia

variegata germinated. In soil medium, 3 seeds germinated in Acacia modesta,2 more seeds

of Leucaena leucocephala germinated making total of l0 seeds, 2 seeds of Albizzia lebbek,2

more seeds of Acacia albida germinated and making total of 7 seeds, 4 new seeds of Acacia

nilotica germinated making total of 7 seeds, 5 seeds of Acacia tortilis germinated, 5 seeds of

Cassia fistula germinated, l0 seeds of Parkinsonia aculeata and 14 seeds of Bauhinia

variegata germinated.

According to observations recorded on 3l-8-2016, in the farmyard manure medium, 9

seeds germinated of Pongamia glabra,l new seed germinated of Acacia modesta making

total of 13 seeds, I new seed germinated in Leucoena leucocephala making total of 22 seeds,

14 seeds germinated in Albizzia lebbek,l further seed of Acacia albida germinated making

total of 9 seeds, I I seeds of Acacia nilotica germinate, 7 seeds of Acacia tortilis germinated,

4 new seeds of Cassia /istula germinated and making total of 13 seeds, 2 new seeds

germinated in Parkinsonia aculeata making total of 24 seeds and 23 seeds of Bauhinia

variegata germinated. In compost medium, 6 seed germinated in Pongamia glabra,l I seeds
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of Acocia modesta germinated, 22 seeds of Leucaena leucocephala, l0 seeds of Albizzia

lebbek,2 new seeds of Acacia albida germinatedand making total of 9 seeds, 9 seeds of

Acacia nilotica germinated, 5 seeds germinated in Acacia tortilis,4 new seeds of Cassia

fistula germinated making total ofl3 seeds, 20 seeds of Parkinsonia aculeata and 1 new

seeds germinated in Bauhinia variegata making total of 24 seeds. In the soil medium, 3 seeds

germinated in Acacia modesta, Leucaena leucocephala germinated l0 seeds, 2 seeds of

Albizzia lebbek, T seeds of Acacia albida, T seeds of Acacia nilotica germinated, 2 more

seeds of Acacia tortilis germinated making total of 7 seeds, 1 new seed of Cassia fistula

germinated making total of 6 seeds, l0 seeds of Parkinsonia aculeata and 14 seeds of

B auhinia v arie gat a germinated.

Table 2 Average germination of different multipurpose tree seeds under different

growth media.

Species Farmyard Compost Soil Average

I Pongamia glabra 9.OO DEFG 6.00 H 0.67 K 5.00 F

2 Acacia modesta I1.33 CD I1.00 D 3.00IJ 8,22 CD
j Leucacena leucocephala 20.67 AB 22.00 AB 9.33 DEF t7.33 B

4 Albizzia lebbek 14.00 c 10.00 DE 2.OO DEF 8.67 C

5 Acocia albida 7.33 EFGH 7.OO FGH 6.33 GH 8.56 C

6 Acacia nilotica 11.00 D 9.OO DEFG 5.66 HI 8.56 C

7 Acacia tortilis 7. OO FGH 4,67 TIIJ 5.66 HI s.77 EF

8 Cassia /istula 9.68 DEF 9.67 DEF 5.33 HI 8.22 CD

9 Parkinsonia aculeate 22.33 AB 19.67 B 10.00 DE r7.33 B

t0 Bauhinia vorieqata 23.00 A 23.33 A 14.00 c 20.11A

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

An average seed germination of different tree seeds grown under different growth

media is given in Table 2. It is clear from the above table that 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 tebbek (14.00%), Acacia modesta (11.33%), Acacia nilotica (1 1.00%), 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

tebbek (10.00%), Cassiq fistula (9.67%), Acacia nilotica (9.00%), Acacia albida (7.00%),
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Pongamia glabra (6.00), Acaciotortilis (4.66).In soil media maximum seed germination was

observed Bauhinia variegata (14.00%) which had higher germination followed by

Parkinsonia oculeata (10.00%), Leucacena leucocephala (9.33%), Acacia modesta (8.22%),

Acacia albida (6.33%), Acacia nilotica (5.6%), Acacia tortilis (5.6%), Cassia/istula (5.33%),

Albizzia lebbek (2.00%), and least in Pongamia glabra (0.67%).

An average comparison of seed germination for species revealed that Bauhinia

variegata had statistically higher germination (20.11%) followedby Leucacena leucocephala

(17.33%), Parkinsonia aculeata (17.33%), Albizzia lebbek (8.6%), Acacia nilotica (8.55%),

Acacia albida (8.55%), Cassiafistula (8.22%), and Acacia modesta (8.22%) Acacia tortilis

(5.7%) and Pongamia glabra (5.00%)

Table 3 Percentage germination of different multipurpose tree seeds under different

growth media.

Species Farmyard Compost Soil Percentage

I Pongamia glabra l8 t2 l0

2 Acacia modesta 26 22 6 18

3 Leucacena leucoc ephala 44 44 20 36

4 Albizzia lebbek 28 20 4 7.33

5 Acacia albida t8 l8 t4 6.66

6 Acacia nilotica 22 l8 t4 8

7 Acacia tortilis t4 10 t4 2.66

8 Cassia fistula 26 26 l2 2t.33

9 Parkinsonia aculeata 48 40 20 36

10 Bauhinia variesata 46 48 28 40.66

Percentage of seed germination of different multipurpose tree species under different

growth media is given in Table 3. Highest seed germination percentage was observed in the

medium of farmyard. As regards differences among species, it is clear from the Table that

highest percentage seed germination was observed in Parkinsonia aculeata(48%) followed

by Bauhinia variegata (46%), Leucaceno leucocephala (44%), Albizzia lebbek (28%), Acacia

modesta (26%), Cassia fistula (26%), Acacia nilotica (22%), Acacia albida (18%), and

Pongamia glabra (18%) and least inAcacia tortilis (14%)

In the compost medium, it is clear from the Table that highest percentage of seed

germination was observed in Bauhinia variegata (48%), followed Parkinsonia aculeata

(40%) Leucacena leucocephala (44%), Cottiofittulo Q6oA, Arorio *o
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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%), Acocio 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 growh media was obtained higher in Bauhinia variegata (40.66%), followed

Parkinsonia aculeata (36%) Leucacena leucocephala (36%), Cassiafistula (21.33%), Acacia

nilotica (18%), Acacia modesta (18%), Albizzia lebbek (17.33%), Acacia albida (16.66),

Acqcia tortilis (12.66) and Pongamia glabra (10%)

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

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 (42.5A) which was non significantly higher than Acocia modesta (24.46A8) followed

by Acacia tortilis (23.5AB), Leucacena leucocephala (22.18), Acacia albida (21.88)

Albizzia lebbek, (21.28), Parkinsonia aculeata, (20.638) Cassiafistula (20.aQ and least in

Acacia nilotica (20.48) and Bauhinia variegate (19 98) All other species had non-significant

differences with the descending order.
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No
Species Shoot length, cm Root length, cm Root/Shoot

Ratio

Ponsamia slabra 42.8 A 13.36 C 0.56 B

) Acacia modesta 24.46 AB I1.98 C 0.50 B

J Leucacena
leucocephala

22.1B 14.3 C 0.68 B

4 Albizzia lebbek 21.28 13.45 C 0.628
5 Acacia albida 21.8 B 13.8 C 0.68 B

6 Acacia nilotica 20.48 16.9 C 0.85 B

7 Acacia tortilis 23.5 AB 42.7 A 1.55 AB

8 Cassia fistula 20.48 t2.6 C 0.61 B

9 Parkinsonia
aculeata

20.63 B 15.2C 0.75 B

l0 Bauhinia variesata 19.9 B 38.5 B 2.19 A
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It is clear from the Table that the highest root length was recorded for Acocia tortilis

(42.7A) which was significantly higher than the Bauhinia variegata (38.58) followed by

Acacia nilotica (16.9C), Parkinsonia aculeata (15.2C), Leucacena leucocephala (14.3C),

Acacia albida (13.8C), Albizzia lebbek (13.45C), Pongamia glabra (13.36C), Cassia fistula

(12.6C) and least inAcacia modesta (l1.98C).

It is also clear from the above Table that highest root shoot ratio was recorded for

Bauhinia variegata (2.19A) which was significantly higher than Acacia tortilis (1.55AB)

Acacia nilotica (0.858) Parkinsonia aculeata (0.758) Leucacena leucocephala (0.688)

Acacia albida (0.68B) Albizzia lebbek (0.628) Cassia/istula (0.618) Acacia modesta (0.508)

and Pongamia glabra (0.568).

Table 5 Effect of growth medium on root, shoot ant root shoot ratio

Medium Root Shoot Root shoot ratio
Farmvard 14.3 20.4 0.73

Comnost 15.1 27.1 0.75

Soil 28.4 20.s t.2

It is clear from Table that root penetration was highest in case of soil (28.4 cm) which was

significantly higher than other farmyard and compost treatments. Shoot length was highest in

compost (27.1) which was significantly higher than farmyard manure and soil treatments.

Differences in root shoot ratio had also marked differences with soil having value of (1.2)

while compost and farmyard manure had non-significant differences.

Table 6 Effects of root shoot fresh and dry weight of species

Species Root fresh

wt.gm

Root dry wt.

gm

Shoot fresh

wt.gm

Shoot dry wt.

gm

Pongamia glabra 0.7182D 0.1666 D 1.7038 D 0.6096 B

Acacia modesta 0.5782 F 0.1457 E 1.0282 G 0.3235 D

Leucacena
leucocephala

0.4071 G 0.1037 F 1.4360 F 0.4821C

Albizzia lebbek 1.0471 B 0.2587 B 1.8427 B 0.6195 B

Acacia albida 0.6049 EF 0.1506 E 1.8238 BC 0.6049 B

Acacia nilotica 1.3238 A 0.3306 A 0.9838 G 0.3235 D
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Acacia tortilis 0.6871 D 0.166s D 1.8382 B 0.5986 B

Cassiafistula 0.627t E 0.1548 DE 1.5604 E 05214 C

Parkinsonia aculeata 0.6382F, 0.1569 DE 1.7615 CD 0.s894 B

Bouhinia voriegata 0.7993 C 0.1970 C 2.6393 A 0.8759 Ab
The results of Duncan's New Range Test, numbers sharing different letters are statistically at P<0.5

Fresh and dry weight of root and shoot of multipurpose tree saplings after one month

of sowing is given in Table 6. It is clear from the Table that the highest root fresh weight was

recorded in Acacio nilotica which was significantly higher than all other species. Albizzia

lebbek was second highest in dry matter which was significantly higher than Bauhinia

variegata; Parkinsonia oculeata is higher than Cassia fistulo but different and is non-

significant Pongamia glabra, Acacia tortilis, Cassia fistula, Parkinsonia aculeota but

signifi cantly lower than Ac ac i a nilo t ic a.

It is also clear from the Table that the highest shoot fresh weight was recorded in

Bauhinia variegata which is significantly higher than all other species. Albizzia lebbek was

second highest and then followed by Acacia tortilis, Acacia albida, Parkinsonia aculeata,

Pongamia glabra, Cassia fistula, Leucacena leucocephala, Acacia modesta and Acacia

nilotica.

It is clear from the above Table that the highest shoot dry weight was recorded in

Bauhinia variegata which was significantly higher than all other species. Albizzia lebbekwas

second highest followed by Pongamia glabra, Acacia albida, Acacia tortilis, Parkinsonia

aculeata, Cassiafistula, Leucacena leucocephala, Acacia modesta and Acacia nilotica.

Table 7 Effect of different growth media on fresh and dry matter of roots and shoots

Growth medium Root fresh wt. Root dry wt. Shoot fresh wt. Shoot dry wt.

Farmyard manure 0.6790 B 0.1699 B 1.6287 B 0.54928

Compost t.2447 A 0.3038 A 2.6870 A 0.8934 A

Soil 0.0756 C 0.0758 C 0.6696 C 0.2249 C

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

Fresh and dry weights of root shoot in different growth media are given in Table 7.

Highest fresh and dry weight of roots is observed in compost medium followed by farmyard

manure and least in soil medium.
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5 Discussion

Plants seeds are stored as essential genetic resources used for species biodiversity,

ecological unit conservation, restoration and domestication (Berjak and Pammenter., 2004).

On the other hand, there has been little study on storage behavior and seed germination of

numerous plant species, particularly forest plant species. It is predicted that cheap and

reliable seed storage skills could decrease forest genetic resource erosion or extinction all

over the world. This analysis takes stock of the data gaps on storage behavior and seed

germination of some essential plant species of commercial importance. Storage behavior,

seed germination and further aspects of seed germination complications such as pulp

composition, hard seed testa, phenolic compounds and hormonal imbalance.

Total area of Pakistan is 87.98 million ha, out of which merely 4.57 million ha is

covered with forestry, and this shows that aggregate of 5.2 percent of land-living is in

forestry cover. In this means, Pakistan is viewed as a nation having a very less forestry area

of only 0.03 ha forestry per capita however the world average forestry per capita is about one

ha. The part of forestry in the Gross National Product (GNP) of the nation is only 0.3%.

Pakistan's Population is growing at an alarming rate of 2.6Yo every year which can end result

further decreasing the forestry part per household. lncreasing in the forestry state area is very

challenging; but then there remains a good scope of raising plants on the farmland which may

benefit to meet the increasing demand of fuel wood, timber and forage (Pakistan National

Forest Policy, 2010). They as well trap and recycle nutrients in the soil. The trees species

selected for the present study also include trees of diverse nature (Table l). Iple lple,

(Leucaena leucocephala), Black Siis, (Albezia lebbaftl, White Siris, (Albizzi aprocera),

Phulai, (Acacia modesta), Kikar (Acacia nilotica), Acacia albida and Bakain, (Melia

azadracta) are palatable and are browsed by the livestock. Sukh Chain, (Pongannia glabra)

is grown for its shade. Human beings and livestock take shelter. Silver Oak, (Grevillea

robusta) is grown up for timber and fuel wood. Amaltas, (Cassiafistula) has medicinal value

where Parkinsonia (Parkinsonia aculeata) is omamental (Flora of Pakistan,2007).

It has been estimated that 90% fuel wood as well as 55o/o timber requirements are met

from plants grown on farms (Sheikh et a1.,2000). If in case of crop failure, plants like

livestock provide alternate income to the farmer or increase their profits. The soils of

Pakistan in general are deficient in fertility and especially N. The use of nitrogenous
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fertilizers in Pakistan is limited because of high cost, insufficient credit facilities and non-

availability at appropriate time.

(Hayat et a1.,2008) and so, it is vital that leguminous trees are included in the

harvesting systems as legumes are beneficial of enriching the nitrogen content of the soil by

fixing atmospheric nitrogen. It has been stated that net profits of legumes are very high so

often equal to the accumulation of 50 to 100 kg of N ha-l (Phoomthiasong e, al., 2003).

During feed scarcity period in Pakistan accessibility of green forage is the key limiting factor

in livestock rearing and this lack may increase up to 75% (Bashr et a1.,2001). Legume

forage is essential for livestock rearing because it is rich in, minerals, protein, calcium,

phosphorus, and vitamins (Unkovich et aI.,1997).

Leguminous plants fix atmospheric nitrogen into the available from which can be

taken up by the roots. The present study includes leguminous trees like lple lple, (Leucaena

leucocephala), Black Siris, (Albezia lebbak), White Siris, (Albizzi aprocera), Phulai, (Acacia

modesta), Kikar (Acacia nioltica), and sufaid kikar, (Acacia albida). These leguminous trees

are known for their capacity to fix atmospheric nitrogen (N" goran et a1.,2002). Forage tree

leaves are alternate feed source for ruminants and can support (Malik et al.,1967) to reduce

the wide-ranging gap among accessibility and source of nutrients, and increase the animal

growth and productivity. Forage plant leaves are extremely rich in soluble carbohydrates,

protein, vitamins, and minerals are used as fodder (Bakshi and Wadhwa,2007). Usage of

plant leaves in ruminants improves microbial growth and digestion (Bonsi et a1.,1995). Also,

fodder plant leaves are very much be partial to small ruminants particularly goats and camel.

Many scientists have acknowledged from an elongated period that lple lple (Leucaena

leucocephala) played a dynamic role in the development of cattle production. Many

researches working at University of Hawaii in 1930s, (Henke, 1933; Henke et al., 1940)

showed the significance of Leucoena to dairy and beef cattle. Another research has revealed

that improved breed of caffle can increase I kg weight each day if provided with 100% of

Leucoena, rich in protein for at least three months before slaughtering. The trials were done

by Commonwealth Scientific and Industrial Research Organization (CSIRO) in Australia.

Leucaena has 30 to 32Yo protein in the leaves on dry weight base. Without any disease or bad

effect, livestock can consume Leucaena up to 4 months, which is a picture-perfect time for

fattening of livestock before slaughtering (Hutton et al., 1974). As per Leucaena contains a

harmful compound called mimosine, which create thyroid complications and some other
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harmful effects when fed to livestock for an extended time period, this harmful effect can be

reduced by the addition of grass (Brew baker et a1.,1976).

In Asia, Africa and the Pacific islands leguminous plant leaves has mostly been given

as to domestic animals. Leucaena leucocephala (Leucaena) species are planted alongside

with grazing land in fodder pools and source to very nutritious fodder for ruminants. Legume

plant leaves comprise of greater protein and mineral as compare with grasslands that reduce

quickly in quality with improvement to ripeness. These plants are used as a good worth

fodder for feeding animals these days to improve the production (Clem et al., 1993). There

are numerous techniques through which plants can give an improvement in the nutrient

supply, for example improving nutrient recycling, maximizing the nutrient input to the soil,

reducing nutrient losses from the soil while provided that extra environmental benefits.

Integration of the nitrogen-fixing leguminous plant can store 100 to 200 kg N ha lwithin two

years in sub moist tropical areas of East and Southem Africa. These totals of nitrogen

therefore fixed from atmosphere are nearly the same to those applied as manures by farmers

to the maize yield (Sanchez et a1.,2002).

Without much of extra efforts and expenditures another significant benefit of plants

on agricultural land is increase in farm profit (Khan et al., 1989). Farmland plantation is

similar to fixed deposit accessible in the rainy days or by the time of requirement otherwise

failure of yields due to natural catastrophes. The unpredicted expenses such as wedding

ceremony, funeral or loss through economy recessions which is met from the profit of

farmland plants (Pakistan National Conservation Strategy 1990). Plants on farmland improve

the microclimate and it is not infrequent to feel the cooling effect of the plants on a warm

sunmer day. Plants so protect us, our houses and animals from blazing sun in summer and

cold winds in wintertime. The parameters of production from specific soils are affected by

management practices and quality (Baig et a1.,2008). Therefore the activities are basic to

promote of the optimal land usage are: valuation of degradation hazards, land resources

inventories, development of soil fertility, assessment of production capacity,land reclamation

combating desertification and integrated land use planning. The potential support of plants to

soil enhancement is one of the main resources of agto forestry is wide-ranging (Sanchez et

al., 1997). The improvement of soil productiveness through plants is obvious in researches

which relate production of crops developed on soils made under tree coverings and on control

soils in open places (Craig and Wilkinson, 2004). Soil fertility differences as revealed by
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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 ol., 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, grazingand 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

at.,2005).Increases in organic matter and better microclimatic conditions plants improve soil

microbial errzymatic activity, physical characteristics and decomposition (Tian et a1.,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., 2OO2).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 et a1.,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 har in moist tropical lands and 68-81

Mg C har in arid lands (Murthy et a1.,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 a1.,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 gtow 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 .Latge

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 (Wu,lff et al.,

1936). 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 a1.,2003). The

comparison of early germination with viability challenging showed that seeds were dormant

ones. Due to hard seed coat and slow imbibition Albizzia lebbek show the poor gennination
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(Khar, 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 Albizzia

species (Sur e/ a1.,1987). The results of this research were also in harmony with the results of

these writers. Since warrn 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 er

aI.,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 are

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 $owth. 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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and physical properties of on-farm plant nursery growing media that had the highest effect on

Tamarindusindica seedling quallty were the total pore volume aeration, pore volune, total

nitrogen, wet bulk density, organic carbo& calciurr and magnesium. lnfluence of small-scale

farmers' plant nursery growing media on agro forestry hee seedlings' quality in Mt. Kenya

region is also in line with where marimum seed gerrrination was obtained in compost

medium (Kungu et a1.,2008).
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Chapter 5 Discussion

Conclusion and Recommendations

Conclusion

It is concluded from the study that the 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 demand for forest

products is increasing day by day and area under forest is shrinking. 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.

Recommendations

Research on tree crop interaction studies may be enhanced to meet the need of forest

products.

Germination of multipurpose tree seeds may be enhanced.

Chemical and mechanical methods of tree seeds production enhancement may be

explored.

Research on acid treatment may be conducted to soften hard core of seeds.
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