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ABSTRACT
An investigation on the effect of light on germination or maize seeds was carried
out the infórmation acquired in the study is aimed at improving the rate at
germination of maize seed maize is now produced at a large scale Lo provide
sufficient materials to our industries.

vi



TABLE OF CONTENT
TITLE PAGE

DECLRATION

APPROVAL

DEDICATION

ACKNOWl,EDG!iMENT

ABSTRACT

11\BLI: Oi· CONJ'léN

CHAPTER ONE

INTRODUCTION
I BACKGROUND

1.2 SIGNJFICATION OF THE STUDY

1.3 STATEMENT OF THE PROBLEM

1.4 LIMITATIO OF THE STUDY

CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION
4

2.2 THE CONDITION NECESSARY FOR GERMINATION 7

II

Ill

IV

V

VI

VII

2

3

3

CHAPTER THREE

3.1 INTRODUCTION 12

vii



11¦-I

3.2 MATERIAL USED DURING THE EXPERIMENTATION 12
3.3 THE EXPERIMENTAL PROCJ:DURL

12

CHAPTER FOUR

RESULTS

4.1 INTRODUCTION

CHAPTER FIVE

SUMMARY AND CONCLUSION

References

14

19

viii



CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Maize originated from South American. It was introduced at the early
period into the whole world and now is cultivated in almost all the tropical
countries.

More is produce in almost all part of the world such as India, Australia,
North America and Africa etc.

ln Nigeria maize is grown all over the country in the Southern part of

the country, maize is grown earlier than northern part because: rain falls

earlier in the Southern part.

Northern part of the country is noted for the producing large quantity of

maize, due to the topographical aspect of the area, which is favourable for

maize, production, though it is not all northern part that produces maize,

places like Maiduguri, and some part of Gongolar State. The present Adamawa

State and Sokoto inclusive produce little or no maize at ali (M.F Komoiafe (YSJ

collage at Ibadan).
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Maize is a quick growing annual monocotyledonous crop, it is about 1.5
to 20.0 meters tall and has along strip leaves,

The unripe tender cube can be prepared in various ways it can be rusted
and it can also be boiled. While ripe, the grain can also be prepared in various
ways. Maize is some times cooked and served with salt and oil either
groundnut or butter oil. The endo-sperm may be used in two ways first it can
be ground into coarse fragment called homing or homing girls. These are used
to make bread, hot cakes, and similar types of food.

1.2 SIGNIFICANTOF THE STUDY

The purpose of this research is to investigate the effect at light on

germination of maize seed. the information acquired in the study is aimed at

improving the rate at germination at maize seed, which will aid the

production at maize in large scale to provide sufficient material to our

industries. The study also aimed to stimulate students and other researchers

interest to be aware of the effect of light on germination during their

investigations or study. The effect of light on germination of maize (corn)

seed.



STATEMENT OF' THE PROBLEM

Maize production for years has beeu on the decrease as a result of many
factors militating the cultivation of maize

Hence the need for proper study and investigation into the effect of light
on the germination of maize (corn )seeds in Nigeria.

1.3 LIMITATIONOF THE STUDY

The time available for this research was not sufficient to be able ro

carryout several experiment.

This study also could not be exhaustively carried out because of

inadequate funds (quality seed). so also the damages cause by some rodent

(rats)and other factors contribute to the problems in countered during the

study. Seeds used allure also purchased from the market and therefore very

little is known about their production history.



CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

Literature has shown that the seed remain dormant as long as it is dry.
Many can survive for several years in this condition. When it is about to

germinate; a seed absorbs several time it's own dry weighty of moisture and
smells up.

According to R.H Stone (1985) Germination is the growth of the embryo
.out of the testa so that it become enchoned in the soil as independent seeding
or young plant

Germination in which the cotyledon remain below the ground is called

hypogeal germination. If the cotyledonous are can-led into the air thing.

Germination, is epigeal. He go further to say most monocotyledonous are

hypogeal and most dicotyledonous are epigea], in their germination.

Prof. D.W. E mer in reprence university of Ghana (1972) said, that germination

·

h . rsi·on of stored food into the substances in the living cells ofmvolves t e conve

the developing seeding.
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This substance are all insoluble in waters and before they can be

utilized they must be converted into solui:Jle forms. In fact the first important
event. ln germination of a soaked seed is the production of enzymes, such as

arnylase which convert starch to sugar, proteases which proteins amino acids

and lipases which convert proteins to glycerol.

The radicals is the first part of the embargo to start growing when

germination starts, it along ate, and forces its way through the testa. As it

grows it required a variety at substances in addition to water. These include

amino acids for synthesis of protein for its new cells and sugar for conversion

into the cellulose of its new cell walls. These substances are carried in solution

form, the food store in the growing tip of the ridicule.

As the germination proceeds the plumose is lifted above the soil either

by the elongation of hypocotyls as in the comp ear or by the growth of the

epicotyl's as in Mauna in maize the plumose is protected during its upward

growth by the sheikh like conceptive. Eventually the first leaves are expanded

and the seeding becomes self supporting.

5



Hail J.R(l 970)in represented university of Ghana. Said that during
germination of maize seed water is absorbed into the endosperm. Causing the
grain to swell up. The starch and protein are digested to soluble with the help
of special enzymes striated by the scuttleJ. The soluble food is then absorbed
by the scuttle which then passes it to the growing ridicule and plumose.

The ridicule elongates and is accompanied by coleomliza. These two
structure then bust through the craft of the grain at the narrow end. Som the
ridicule penetrated the coleoliza the torn edges of which form a collar-like
structure at the base of the radical. The clatter grows into the soil to only a

certain extend after which it show down and finally stops growing mean while

a number of adventitious roots develops from the hase of the epicotyls

penetrate the cast of the grim and form a fibrous system.

While all this happens, the plumoée and coleoptiles bust through the

coat of the grain at the broad portion and are carried power above the surface

·¡ Th. h ens initially by the rapid elongation of the epicotyl. Theof the s01 . 1s app '

· ·

I ding the cotyledonous, remain below the surface of therest of the gram me u

. •

b h th plumuke and coleoptile elongate until finally thesoil. Followmg this at e

the latter. It then begins to produce the first of liageformer bust through

1

.

to the short system.' Soon after germinationleaves and gradually deve ops m

6



the food stored in the endosperm is usrd up and the remains of the grain
shrived and dry up. The maize grain displays hypogeal germination because
its cotyledon remain in the soil.

Cozen (1985) stated that, like monocotyledonous in general, maize
germinais hypogeally. The coleorliza lengthens and bust through the coat of
the grain. Then the radicle pushes its may through the colerliza, and at the
same time the coleoptile grows out from the garin and up through the soil.
When the tip of the coleoptile reaches the surface, the plumute breaks through
it and first foliage leaf out. The single cotyled6n temain inside the grain
convertingthe starch in the endosperm to sugar for the embryo, the redicle

does not develop very much, but a fibrous roof system develop from the base

of the coleoptile.

2.2 THE CONDITON NECESSARYFOR GERMINATION

d e t dangers before thy can germinate into seeding they are oftenSee 1ace grea

Id by animal that feed on them crush themdestroyed by excessive heat or co

If d that normally grow in rather dry soil should by anyto useless bats. see

·

or pond they may not be also to germinate andchance fall into the sea, nver,

d.
·

re external while others are internal. Thegrow. Some of these con itwn a

7
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external condition ne cessary for germinatio - -n are water, a,r or oxygen and
suitable temperature WhºI h

.
·

1 e t e internal conEition include enzymes, energy
and the viability of seed.

1. WATER

A non- germinat1·ng dsee contain very little water, however, for the

initation of germination its need excess water tu actívate its cells.

Thereforea seed absorbed a large amount of water through its micropyle. In

many cases water can enter through the seed coat, which is porons. The

protopism, when saturated with water, becomes active. The absorbed water

also activates the enzymes in the cells and dissolved the stored food. Water is

the media in while all chemical and enzymes reaction proceed, water is also

the medium of a transport of dissolved food substances through the various

cells to the growingregion of the redicle and plumale.

Beside water soften the seed coat which can consequently and facilitate

emergence of the ridicule and plumale.

8



2. AIR (OXYGEN)

All living cells need energy to a rc ivate their protoplarm for cell division andgrowth.' This energy is obtain b _
_

_Y the ox1dat1on of food substances stored in
the seed through respiration O .

· xygen is necessary for respiration.

Therefore, air is anoth .er important factor which is necessary for
germination. Seed burred d .

.eep in the soil do not germinate due to lack of air.
They also fail to germinate ·

111 met or water-logged soil which is usually very
poor aerated.

2. TEMPERATURE

Mots seed required a suitable temperature range for germination. Seed will

not germinate at temperature below OOC or above 4SOC, the best range of

temperature or the optimum temperature range, for germination is between

28ºC to 37ºC. At high temperature at very low temperatures they become

inactive.

Therefore the protoplasm and the enzymes fuction best within the

_ range The rate of germination increases withoptimum temperatm e ·

.
. ches a maximum value at the best, or optimumtemperature until it rea

.
. from one plant te the others.

temperature. This vanes
9



4_ ENZYMES

Many important activit'tes such as r ·
·

cspiration and the utilization of food
substances cannot go on .

hWtt out the hei P on enzymes. Respiration required
enzymes.

5. ENERGY

If life is to go and cells are to perform all their activities energy must be

available. In germinating seed, a large supply of enzymes is essential for

maintaining the activities of the rapidly developing and growing embryo.

Energy is obtain from the food stored in the endosperm of the seed.

6. VIABILITY OF SEED

The most important internal condition for the breaking of quiescence is

that the embryo should be viable or alive. Many seeds that have been stored

for several years may have lost their viability.

As a result, germination will not occur in these seeds. However, there

are seeds that can survive for several years.

t·c plant have been found to be viable even after 200 years
Seed of some aqua I

. h ts seeds of weeds frequently have aviability of about 50
onaa herbanusn s ee ,

10



.years, provided that they a re Properly store and not damage by rodents
insects or fungi.

7. DORMANCY

The seed of some plant are able to germinate as soon as they mature. It is not
uncommon to find ground nuts spouting in pods still attached to the parent

plant. In many species, however, the viable seed have, after dispersal, a

distinct rest period, during which they fail to germinate even through

condition of water, oxygen and temperature are suitable. Such seed are said to

be dormant.

11



CHAPTER THREE

METHODOLOGY
3.1 INTRODUCTION

This chapter has to do with th e method and materials through which the

experiment was conducted .or earned out.'

3.2 MATERIAL USED DURING THE EXPERIMENTATION

The followingmat .·
Iet ia were used during the experiment.

i. Petri dishes

ii. Beaker

iii. Cotton Wool

iv. Measuring ruler

v. Water

vi. Maize seeds

3.3 THE EXPERIMENTALPROCEDURE

A piece of cotton wool was placed at the bottom of each of the twelve

petri dishes; twenty maize seeds of similar sizes were placed on each of

the twelve petri dishes with the cotton wool; in each of this petric

dishes. Small amount of water was added to moisten the cotton wool in

them.

12



Out of these twelve ct· h •
.

·

h
is es containing the seed, four were kept in t e

dark cardhoard. That is completely out of light through out the experiment.
Another four set of the petri dishes were kept in open place that is they are

exposed to light through out the experiment. The last set of the four petri
dishes were kept in the light, that is, an open place for twelve hours. They
were taken in to the dark cardboard to remain there for the rest twelve hours

of the day.

For each day, the number of germinated seeds were noted and recorded

in each of the path dishes in the three different experimental set.

13



CHAPTER FOUR

RESULTS

4.1 INTRODUCTION

This chapter concern itself wi h h
.

_t t e mterpretat,on of data obtained during the

experiment.

The data were obtained by studying the germination of maize seeds

under three different experimental condition that is light, light/darkness and

total darkness.

The percentage germination for each experimental set up was noted

and recorded in the table below.

TABLE 1

Showing the percentage germination of maize seeds

DAY OF

GERMINATION

PERCENTAGE GERMINATION IN EACH

EXPERIMENT AL SET UP
-

LIGHT--
-

LIGHT /DARKNESS ] DARKNESS

'

First dayofplanting
Second day of planting

l

Third day of planting

Fourth day of planting

-

0%

10%

77.5%

90%

96.3%
Fifth day of planting _

-?----------------------

0%

11.25%

71.3º/ti

90%

93.7%

0%

8.8%

65%

80%

93.7%

14



TABLE 2

DAY OF

GERMINATION
PER-CENTAGEGERMINATION IN EACH
EXPERIMENT AL SET UP

. ---; ??!- --?LIGHT /DARKNESS DARKNESS

I First day of planting 100% 100% 100%
Second day of planting 90% 88.75% 91.2º/i,
Third day of planting 22.5% 28.2% 35%

I Fourth day of planting 10% 10% 20%
I

?ift?-ct:.?
of planting 3.3% 6.3.7% 6.37l¾i

----

The table 2 above shows the percentage of ungerminated maize seeds.

The table 1 above shows that at the first day of planting no germination

takes place in all the three different experimental set up as shown in the table.

At the second day of planting the percentage germination of maize seeds

that were exposed to light, light/darkness and complete darkness was 10%,

11.25% and 8.8% respectively.

15



and

On the third day th e
percentage f .0 germinated seeds was 77.5º/ÍJ, 71.3%

65%) of light, light/d lar <ness a dn complete darkness respectively.

On the fourth day of .
.germmat10n the percentage of germinated seed for

light was 90% germinated 1.1ght/darkness 80% and 90% germinated for

complete darkness.

After the fifth day of germination an average of 90% maize seed

germinated in all the three different experimental set up. With the total

percentage of 96.3%, 93.7% of light/darkness and complete darkness

respectively.

The result shows clearly that light intensity has little or no effect on the

rate of germination of maize seed, due to the insignificant differences between

the three different experiment set up as shown in the data obtain in table one.

In other words that the maize seeds germinated equally well in light and

darkness or in partial light and darkness.

TABLE 3

16



I
LIGHT.

. ¡ ....

1
Percentage

196_301;
--

1germination ] 2.43cm

I - --·---
__ _I-------

LIGHT/

DARKNES

193.7%
2.42cm

'DARKNES

93.7%

4.67cm

In the table 3 abo th . .ve e average length of germinated maize seeds for

light 2.43 centimeter and th t f h
. . .

a o t e germinated maize seeds in ltght/darkness

was 2.4-2 centimetre. From this result it emplies that there is no any

significant change between the length of germinated seeds in the light and

light/ darkness.

On the other hand the average length of germinated maize seeds in

complete darkness was 4.67 centimetre long. This shows a remarkable

difference between the length of germinated maize seeds in the light,

light/darkness and complete darkness.

It is therefore likely that light has a remarkable role to play in the

growth of maize seedlings.

17



CHAPTER FWE

SUMMARY AND CONCLUSION

Germination a d'cear mg to R.H Stone (1985) is the growing of the

embryo out of the testa so that it becomes enchored in the soil s independent

seedlings or young plant.

The seed germinates if a number of external and internal condition are

fulfilled; these include availability of water and oxygen, suitability of

temperature and viability among others.

ln this investigation light, intensity seems not to have any significant

effect on germination of maize seed.
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