Sudan University of Science and Technology f\
)

College of Agricultural Studies

......................

Department of Agronomy

Graduation Research Project

Effect of Mono Amonum Phosphate (MAP) on the
Vegetive Growth in Faba bean.

(Vicia faba L.)

Prepare by :
Elias Abker Jibril Adam

Supervisor by :

Dr. Sami Ali Mohamed Hamid

August 2016



oL
%

) ) &) -
:‘_;L&?j 4.3\.>;¢.~u J).E.g
aiad Ln e Lin a0y WAEn G001 oyl @ &,
Wjndy Qliefy dasi g s G W €rrp 584
ol s Ly 248 00 LR €053 050 0 Las
Uie 4 25508 G i) B\ o o5 \GS
€1 Gsalay U lay il ay oY cas

wclos) S Bos
(36-33) <LVl s 85



DIDCATION

To my dear family, ,,

Father, mother , brothers , and aunts .

To my dear friends and colleges .



ACKNOWLEDGEMEN

My great thanks are first god, who supported me finish this work

successfully.

Really, lam greatly in debated to my Dr. Sami Mohamed Hamid

for this reen, unlimited support, providing valuable thins.

| would like to thanks also the staff of Agronomy Department,

college of Agriculture sudan university of science and technology.



Table of Contents

Contents Page No
) I
Dedication Il
Acknowledgement I
Table of Contents vV
List of Tables \4
DAl VI
Abstract Vil
Chapter One
Introduction 1
Chapter Tow
Literature Review
1-2 Botany 3
2-2 Economic Importance 3
3-2Ecology 4
4-2 Fertilization 4
5-2 Rhizobium inoculation 4
Chapter Three
Materials and Methods
1-3Experimental site 6
2-3Layout of the experiment and land preparation: 6
3-3Fertilization 7
4-3Statistical analysis 7
Chapter Four
Results
1-4Mean relative growth rate 8
2-4Production 9
3-4Number of pod per plant 10
4-4Number of seeds per plant 11
4-5 Seed weight 100%(g) 12
Chapter Five
Discussions 13
Chapter Six
6-1- summary 14
6-2- conclusion 14
Reference 15
Appendixes 18




List of tables

Table Page
No
Table 1. Relative growth rate 8
Table 2. Production 9
Table 3. Number of pods 10
Table 4. Number of seeds 11
Table 5. 100% seed weight (g) 12




-~

Al

LiaslsiSilly aglell lagad) Zasls del 5l labydll &S o) hay il Cusal
@al Clingd slew i 38 g4l cllly 2015-2016 awsall PDIa (iliedd)

gradd Jill Jpane sai o aisall
dag) o gsiais AL Aglsdall cilelal) sl dpaked) dpadll Ciaa
pead il gai e Sy Jf Gla oy 381 & o)) S dagl 5 Bl
U On Aagiee Gl aagt 4 bl cadl el Jaae B @l

NGEy DAPIA|

VI



ABSTRACT

The experiment was carried out at the experimental farm of college of
Agricultural — Sudan university of sciences and technology at Shambat,
to study the effect of add mono amonum phosphate (MAP) on the

vegetive growth in faba bean.

The factorail experiment at randomized complete block design with

six reblications was used.

The study showed that there Is some significant differences between

some the kreatments.

VIl



CHAPTER ONE

INTRODUCTION

Faba bean (Vicia faba L.) is a member of the family fabaceae, to
which belongs a number of the most important leguminous crops in
the world and it is well known as faba beans, filed beans, windsor
bean and hours bean, Itis originated in the Mediterranean west
Asia. Other studies have concluded thatfaba originated in western
Asia, Northern Afric and china. The production in the world is
concetration nine majer ago ecological regions. According to the
statistical of the food and agricultural organization of the united
Nations (200), the total area under faba bean in the world was
about 3227 million / hectares, producing total production 3.83
metric tons. It inimportant food legume crops in Sudan, it is
concentrated in the north state, north of the latter 16 where
environmental conditions are suitable fore its Production better
than other parts of the country. In this state, more than 70% of
this crops is produced, the Nile state ranks next and produces
about 20% small a mounts are produced in khartoum state, central
Sudan and Jabal Marra in western Sudan. The dry bans contain
about 25.6 % protein, 49 % carbohydrate, 1 % lipid, 6.7 % fiber, 13
% moisture and 3.5 % ash. Faba bean is used as a human food
in developing countries as animal food, poultry and pigeons in
industrialized countries It can be used as for vegetable green fresh
or dried. The soil of the Sudan are deficient in nitrogen, a bout
most of the indigenous leguminous crop including faba bean

nodulate well the naturally occurring Rhizobium.



Economic Importance ultivated faba bean is used as a human
food in developing countries and as animal food. It can use
as vegetable, green or dried, fresh or canned It is common
break fast food in the Middle East, Mediterranean region.
Chainand Ethiopia (Bond, et., al 1985). The most fried contyledon
post with some vegetable and spices, Bissara (Cotyledon pastepoured
on plant), (Jambunathan, etal., 1994 ). Salih (1995).

Showed that faba bean is the most important food legume in the
sudan. Consumption of faba bean in the creased considerable
particularly after the high increasing in meat prices. The wides
pread consumption of faba bean may bebecuause itis easy to
prepare at home,and store,as well as acceptable tasteflavor. It

is popularity is expected to increase (Ali, etal., 1982).

Mono-Ammonium Phosphate (MAP) multi- MAP is a fully water -
soluble mono — a mmonium phosphate (12-61-0) fertilizer, a highly

efficient source of phosphorus and nitrogen for plants.

The objective of this work the objective of this work to study the
effect of adds mono amonum phosphate (MAP) on the vegetive

growth in faba bean.



CHAPTER TOW

LITERATURE REVIEW

2-1 Botany:

Vicia faba L. is an annual herb with course and right stem
un branched 0.3-2m tall, with one or more hollow stem from
the base (Bond, et al, 1985; heath, et al., 1994). The leaves are
consist of 2-6 leaves each up to 8cm long. Flowers are large
with dark purple marking, born on short in clusters of 1-4
pods develop from each flower cluster, and growth is
indeterminate  though determinate mutants are available. About
30% of the plants in apopulation are cross — fertilized and the
main insect pollination is It bears arobust tap root with
profusely branched secondary root (Bond, et al., 1985). Based on
seed size, two sub species were recognized, The latter was sub
divided var. minor with small rounded seeds (1 cm long ), var.
equine with medium sized seeds (105 cm) and var. major with
large broad flat seeds (205 cm long) (kay, 1979; bond, et al., 1985).
Cuber (1974) suggested four sub species, namely : minor, major
and . Taxonomically the crop belongs section faba of the
Genus Vicia (Bond, et al., 1985; smart 1990).

2-2 Economic Importance:

Cultivated faba bean is used as a human food in developing
countries and as animal food. It can use as vegetable, green or
dried, fresh or canned It is common breakfast food in the
Middle East, Mediterranean region. Chain and Ethiopia (Bond,
et.,, al 1985). The most fried cotyledon post with  some



vegetable and spices, Bissara (Cotyledon paste poured on
plant) , (Jambunathan, et al., 1994 ). Salih (1995) showed that
faba bean is the most important food legume in the sudan.
Consumption of faba bean in the creased considerable
particularly  a fter the high increasing in meat prices. The
widespread consumption of fababean may be because it is
easy to prepare at home, and store, as well as acceptable
taste flavor. It is popularity is expected to increase (Ali, etal.,
1982).

2-3 Ecology:

Faba bean requires a cool temperature f or good development.
The optimumte mprature ranged form 7c to 27 (56 — 85 f) (Duke,
1981). Rainfall of 560 — 1000 mm per annual with an even
distribution was reported as ideal. Kay (1979) showed that the
maturity period ranges 90- 220 days depending upon the

cultivars and the prevailing climate condition.
2-4 Fertilization:

soil of the sudan are deficient in nitrogen, but indigenous
leguminous crops including faba bean mnodluated well with the
naturally occurring Rhizobium, an do not respond to fertilizer
nitrogen. Babik, (1997) and salih (1987) did not  find
significant response to nitrogen addition in faba bean grown at

various locations in the northern parts of Sudan.
2-5 Rhizobium inoculation:

Salih and ageeb (1987) found on grain yield response to the

level and method of phosphoruse application in shambat. In



the contrast, Elkarouri (1979) optained appositive response to
phosphorus when it was placed in holes with the seed. The clay
soils of the sudan are known to be rich in potassium and the
therefore, faba bean did not respond to the a pplication of
potassium fertilizer (Babik, 1975).

Rhizobium leguminosarum is nearly all faba bean growing a reas
of the world. However the crops are being introduced for the
first time inoculation may be needed. In other areas where
faba bean is grown in sudan the amount of natural
nodulation, which occurs has been related tothe since previous
cropping with faba or legume ( Musa, 1982) Hamdi (1982)
reported that inoculation gave a significant positive response in
need yield at three out of ten locations in Egypt
Phosphorus is an essential element for plant nutrition.

It has to be added to the soil as a fertilizer because of its
deficiency and low solubility.

Phosphorus is found in an insoluble form in soil And hence it is
unavailable for plants. However, many microorganisms play a
great role in solubilizing the inorganic in soluble phosphates in
to asoluble form through excretion of various organic acids and
also by mineralizing the locked up organic phosphorus through
excretion of various enzymes in agricultural soils and making
readily available forms for plants.

In Sudan, with the possible exception of nitrogen, no other
element has been as critical in crop production as phosphorus
(Adv. Environ. Biol., 86-94, 2010 87 ).



CHAPTER THEREE

MATERIAS AND METHODS

3-1 Experimental site:

The experiment was carried out in the season (2015 - 2016) in
the experiment Farm of college of Agricultural studies, Sudan
University of scence and Technology at (Shambat). It is locatede
32:32"E and latitude 15.40"N and 380 meters above the sea
level, within the semi- desert region (Adam, 2002). The soil of
the site is described by Abdgadir (2010) as lam clay it is
charactrized by deep cracking, moderately a lkaline clays, and low
nitrogen continent and PH (7.5-8) and high exchaneable Sodium
percentage (ESP), in subsoil. The soilrelitive humidity renged
between 14-27% during season and 31- 51% during  with low
relative humidity, The annualreinfull is about 151.8 mm ( oliver,
1965 ).

3-2 Layout of the experiment and land preparation:

- The experiment was arranged in arandomized complet
block design (RCBD) with  six replications was used to
layout, with the 4 plots.

- Conducted the experimentin plastic bags to see the effect of
fertilizer Mono ammonium phosphide (MAP) on thevegetative
growth of the crop of faba bean.

- Bags were packed with soil from the a gricultural field at
arate of 5/kg/bag agriculture and has arate of 4seed in
each bag (4 plants per bag) It was that on date 6/12/2015.

were irrigation immediately  after planting and then rolled



irrigations as needed. And the percentage of germination
excellent 85% and has been feeding operation after  two

weeks from the date of Agriculture.
3-3 Fertilization:
The treatments were as follows:

1
2
3
4

Control

Dose 520 mg/pot.

Dose 700 mg/pot.

Dose 350 mg/pot.

Treatment was repeated four times, 2 plants were taken from each
bag in arow to take (one dry weight) and the introduction of
plants in an electric oven at atemperature of 70 for 48 hour
and that on 12/1/2015 This step was repeated on 24/12/2016 to
take (two dry weight,) In order to calculate the rate of growth
in the first and second dry weight, Other plants were harvested
on 15/3/2016.

3-4 Statistical analysis:

The collected data were subjected to standard statistical analysis.
Analysis of variance was performed for each character in order to
determine variability among treatments undertaken in this study, The

data were analyzed by using the (statisix) program.



CHAPTER FOUR

RESULITS

4-1Mean relative growth rate:

Table (1) showed that there was no significant difference between
the control at (520) dose and (350) dose showed no significant
between them . However, there is a significant difference in the
between (700) dose, (350) dose the control, (520) dose .

Table 1. Relative growth rate:

Doses Treatment mean
control
1 1.12
520
2 1.1%
700 b
3 0.50
350 b
4 0.50

The figure presented by the same letters there is no significant

between them according to Duncan Multiple Test.

Cv :16.38




4-2- Production :

Analysis of variance showed no significant difference treatment
in the yield high mean obtained by treatment (700 ml), (Mono
A monum Phosphate) , (2.25) table (2).

Table 2. Production:

Doses Treatment Mean

Control 2.52
1

520 1.87°
2

700 2.522
3

350 1.82%
4

The figure presented by the same letters there is no significant

between them according to Duncan Multiple Test.

CV:34.6




4-3-Number of pod per plant:

Analysis of variance showed no significant difference between in the

Number of pods.
High mean obtained by treatment control (MAP). Table (3)

Table 3. Number of pods:

Doses Treatment Mean
Control 1 2.75°
520 2 2.50°
700 3 2.50°
350 4 2.25°

The figure presented by the same letters there is no significant

between them according to Duncan Multiple Test.

Cv:CV 24.9

10




4-4 Number of seeds per plant:

Analysis of variance showed no significant difference between in the

Number of seed

High mean obtained by treatment 700 ml (MAP), (5.52) Table (4)

Table 4. Number of seeds:

Doses Treatment Mean
Control 1 4.50°
520 2 5.0°
700 3 5.50°
350 4 3.0°

The figure presented by the same letters there is no significant

between them according to Duncan Multiple Test.

Cv: 38.13

11




4-5-100% seed weight (g):

Analysis of variance showed no significant difference between

treatment for seed weight (Q).
The high mean record was by dose (350) (73.7) table (5).

Table 5.100% seed weight (g):

Doses Treatment Mean
Control 1 56.7a
520 2 41.2a
700 3 51.7a
350 4 73.7a

The figure presented by the same letters there is no significant

between them according to Duncan Multiple Test.

cv.50.38

12




CHAPTER FIVE

DISCUSSION

Phosphorous plays a vital role in plant physiology . Because it
stimulates early root formation (Govil and Prasad, 1993 ; patel et. Al
; 2007 ). It also improves the biomass aaccumulation. The
significant of phosphorus for legume was reported by EIl sheikh
(1993) who showed that its importance for all step of nodule
formation , and symbiotic N2 - fixation as source of energy in the
form of ATP. Dawelbeit et. Al (2007) reported the soil of the
Central clay plain of the sudan are very poor phosphorus, that
available P < 10 ppm. They added that the relatively high CEC
and base salutation% , make these soil to respond well to adding
phosphorus fertilizers .

However , addition of phosphorus as triple supper phosphorus
proved not to improve the growth and yield of several crops. This
was attributed to the poor availability of phosphorus in such
alkaline calcareous clay soil (Cumaa, 1999 ; Rathod et. el .al.2002).
In this experiment the mono ammonium phosphate , which is a newly
inhouced P —fertilizer, was used instead of the triple super
phosphate . However , the results was not that encouraging . This
might be result to the soil nature mentioned above.

13



CHAPTER SIX

SUMMARY AND CONCLUSION
6-1- summary :
The experiment was carried out at the experimental farm of college of
Agricultural — Sudan university of sciences and technology at Shambat,

to study the effect of add mono amonum phosphate (MAP) on the

vegetive growth in faba bean.

The factorail experiment at randomized complete block design with

six reblications was used.

The study showed that there Is some significant differences

between some the kreatments.

6-2- conclusion :

Treatment did not show a clear effect on increasing
growth rates and holds faba bean by intensive research on
the field level of the use of fertilizer mono amonum
phosphate unilateral on faba bean crop. You may come
with positive results .

14
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APPENDICES
Appendices 1: The semi — desert climate:

Sun - shine duration
Solar radiation
Maximum temperature
Minimum temperature
Temperature range
Rain full

Evaporation

Appendix 2 : chemical and physical properties

of the field soil :

3650 hour/year
22.7TMJ/m2/day
42c (May)
12c(January)

32c
100-250mm/annum
2400mm/annum

PH 8.2
ECC ds/m 0.5
SAR 4.5
Soluble cation (meg)

Ca+ Mg 0.9
Na

K 3.0
Cl meg/L 10.3
Na% 0.04
Pp.p.m 3.1
CaCo3% 2.00
Sand% 15
Silt% 23
Clay% 62
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