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The total points ks 140, and each question has 20 points

el kR L .hlh_-n-u-tr_m

A LW T

- Explain briefly the major kinds (broadest categories) of land use

2~ BExplain brietly the main categories of land resources

3~ Differentiate between present and potential land use

A- Indicaﬁ[e the characterstics of any land use

5- What arc the key concept of agricultural land utihzation types

6- Land degradation 1s a sericus problem threatening soil resources. Ihscuss this issue

showing the types of soil degradation processes
7- Soil management practices are very important to overcome land degradation. What are

these practices?

8- What are the major causcs of land degradation? And whal are the major indicators of
land degradation’?

0- What types of unprovements (soil conservation) that could take place in managing the
degradation resulting from soil salinity and alkalinity?

10-  What is LADA acronyin stands for? What are 1ts objectives? Sketch the conceptual
frameworl (DSPIR) used in the analysis

11~ Indicate the different ways to control water erosion and wind erosion.

12— I)scuss one of the computer applications used to predict soil degradation (inputs

T

and outputs)
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Answer the following q&hésthiﬁns:
Question No. {1 (25)

State the methods for the determination of OM, available N, P and

K. i1 soils?

Question No, 2:  (25)

suggest a specific plan for invesiigation of the salinily and

Alkalinity of cultivated soil?

Question No, 3: (25) .

otate the conditions for collecting and analyzing isrigation water

for the determination of salinity and SAR?

Question No. 4:  {25)
state the conditions tor collecting and analyzing plant samples for

the determuigation of N, B, K. Fe, Mn, Zn, Cu and B,

- 5 — AT e — AL i ¢ e . . — [P e oy
| —mo L BT e e i —— e e e e e e e | B e e B e e e e Y = s mv e =Tt e e - ——— e w ——e L] ' - -

e N TR Thn e S PR LR DD TR LIRS, = A P T L ﬂ%

Good luck
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Total score for the exam: 180 Degree

Faculiy of Agriculture
Soil & Water Science Dept.
Fourth Year Exam
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Exam's Committee: Prof. Hatem A. E} Attar Dr. Anwar A, Aly

Answer all of the Following Questions (The Exam is in two pages):
(Q1: Read the following paragraph and answer the questions (90 degree)

The aluminum silicate minerals are formed from building unites of Si-tetrahedron and
Al-Octahedron. These building unite are negatively charped, therefore, to form
crystals: 1. their negative charge should be reduced or balanced. 2. This can be
performed by adding cations of Fet" and/or Mg in a mineral of olivine. 3. The
negative charges of the building units could be reduced through sharing O atoms 1o
form di-silicates as ring silicates ...........cte. 4. Layer silicates (clay minerals) share
() atomns between layers of Si-tetrahedron and layers of Al-octahedron. 5. The
octahedron unites may be formed using OH atoms to reduce their charges. 6. The
layer silicates crystals can further reduce their negative charge through sharing
between crystal units to form: a) 1:1 layer silicates of the type of kaolinites minerals,

by 1:2 layers silicates of Mica, Montmorilionite or Vermicuhite .

uestions:

1. Schematically show the 1:1 layer silicates

7. Schematically show the 1:2 layer silicates

What are differences between Kaolinites, Vermiculite, and Montmortlloniie.

172

- - aE = PR ——




(Q2: (90 Degree)

1

peline:

lonic Strength, Activity Coetficients, Redox reactions, and Equilibrium Constants

212

E\.}

SR

3

Only In 2 diagram discuss:

. The Dynamic Equilibria in Soil

The ettect of pH on the distribution of carbonate species 1 solution

Write in the following (Using eguations when necessary):

. Helmholtz, Gouy & Chapman, and Stern theory for Eleciric Pouble Layer

The TOQ — H,O System
@”a]mmw the ionic Btr‘emgﬁﬁ of 3.02 M NaCl, 6.03 M Cal’l, and 6.01 N

fiﬂiﬂq

{xvood Luck and Best Wishes
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O1: (40 marks)

[- Using chemical reagent KH,PO,. Calculate how many grams you need to prepare a:
1000 ml of solution containing 1mM P, b: 500 m! of solution containing 100 ppm

K. (10 marks)

2- What mstruments can be used to measure P and K in solutions? Briefly discuss the

main 1dea of only one instrument? (15 marks)

3~ What plant analysis useful for? Briefly discuss the methods used for plant analysis

interpretation? (15 marks)

(32: (40 marks)

A) Mention m which methodology or measurements the following materials can be

used? (15 marks)

HCI(1:3) — CaCO; - MR- Bromocresol green - Devardas alloy - MgO -
IMphenyl amine - Ammonium ferrous Sulfate - H,SO, (conce.) - sodium acetate.
B) A soil has exchangeable cations 2 meq/5g sotl, calculate: (10 marks)
- CEC, meg/100 g
2-number of charges
3- number of milligram of calcium hold on soil

C) The following data for compost sample: (15 marks)

— i — i d—— —

e

pH ECdSm"’ OM% TN% TPugeg' TK, pge' CN Moisture,%

- [ e —— e e et o o e e e (U S

810 50 5172 150 1500 7800 2001 30

= —— —— a3 T -— A | — o —— 1 R T LT

1- Calculate total soluble salls, ppm

2- Calculate % P25




3- Evaluate this compost
QS: (40 marks)

a) Give Reason for the following: (15 marks)

[. "The soll pH values decreases when measured in 0.01M KCI ¢ suspension than

compared to that measured in water suspension.
2. Generally preferred to keep the pH electrode in a saturated solution of KCL

3. Inthe analyses of water samplcs we should accelerated the determination of
carbonate and pH.

A

—_—d
'

. i7 o Y ] : N | . +. _ o ,
ol ail of micronuirients are heavy metals

5. the Triethanol amine compound generally used for preparing DTPA solution for

the soil micronutrients extraction.

) Twe Water samples were collected from differeit sources, the chemical composition

of these two sample were as follow:

— yEERE g R o e oy 3
| ! . C.«iﬁﬂ}ﬂ‘ (Wieg/L) | %mmﬁ {Wﬁf""qﬁ ) CAR
S:ﬂ i p}e E iz wioes R e By e S LS S
(&/ 11 { 3
. RO pHE o™ [ mg™ | N2" KT QO | BCO, Lo | SO "
| (v
B — SO IS AN B R e SRS S _ - PR
Lo a8 | 82 (20 20| 4l 1T 0 i3 3.5 (4 2.8 4.6
i ? 434 [ 7.5 1 100 1 300 | 2902 | 25| 0.0 5.0 302 [ 165 0.7 8
S | b h,w#_L SR S ISR S TR S S
1. Evaluate the quahty o1 both samples? Calculate the ad] RNa for each one, if the Cay

for the first was 2.09 and for the second wags 3.87.

1{ the two sources were available for you to use in irrigation, which one do you

-

prefer? Why?

if you were told that one of the two samples was collected from drainage and the

'\-.p""-]
[

i

other one was collected from canal, which one do you think that collected frem canal

and which one from drainage? Why?

) Explain briefly the main idea of Atomic Absorption Spectrometry, explaining the

dlﬂel ent IHIPIEICTIDH“ wh]rh may occur during nu,asuwmem)

=1 unhy L 1 J.50 §, % TN | _FE,_. T, 9%
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University ot Alexandria Soil 401 (soil physics)

Faculty of Agriculture Examination time = 2 Hr

Soil and Water Science Departiment Date: 17/1/2011

Fourth Year

Academic Year2010-2011  FistTerm
[:: xamination committee: 1- Shenf Marei  2- Mohamed Nagib J

Instruction: ) S

¢ Number of Exam pages: 2
e Answer all questions

— g——rw—r———r ——
FOTED i [P Ly e e e L i i g i e ol i e, i e b, o

First guestion: (60 Marks)

P w v e P L w1

[- Stocks' law is used for mechanical analysis determination of
soil. State the assumptions of Stocks' law, (20 Marks)

2~ Soil moisture characteristic curves are characterized by
Hysteresis. What is meant by Hysteresis? And what arc the
reasons for this phenomenon? (20 Marks}

3. Define what follow and state the soil physical properties that
affecting them:
a) Volumetric heat capacity

) Thermal conductivity (20 Marks)

Second question (60 Marks)

—=upn,

i- Define the soil water potential, and then outline the methods of
measurement of pressure potential in the field? (15 Marks)
7. Define the hydraulic conductivity, and then outline the methods

for saturated hydraulic conductivity determination in

Laboratory (15 Marks)

3- A U-shaped soil column has a constant water level at point A

(figure)

Page ¥ of 2 i
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a}) Calculate the total

potential (¢) and

potential

component (¢p ¢,

and ¢g) at points A,

B, CandD. v

b} Given that the Mg ,.S_ﬂ*’
hydraulic
conductivity is 5.2 X 107 m s, ¢
(30 Marks)

Third question (60 Marks)

e e
e N ey
L%’a-*mw Hem s @J

- Pehine the infiltration rate (i) and cumulative infiltration rate

(I), and what are their dimensions. (10 Marks)

2- A soil with saturated hydraulic conductivity = 4.25 cm/min.

Civen that the sorptivity (8) of Phitip nfiliration equation = 5

cm/min'?, Calewlate both the infiltration rate (i) and
cumulative mfiltraiion (1) atter 25 and 36 minuics

(25 Marks)

aiculate the rate of flow (a).

3- A wet soil at 20 °C, with a volumetric water content of 0.25 and

Op =1 /CIT] Find the amount of heat required to raise the

temperature of the soil to 25 °C to a depth of 160 cm, given that

: 2
the column has a cross sectional area of 1 cm”.

(25 Marks)
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Alexandria Untversity Course: Soils 407
Faculty of Agriculture-Elshatby Time: 2 hr.

Soil and Water Sciences Dep. tinal exam. 2010/201 1 ~ Total marks: 210
Examiner s Commitiee: Prot. Dr Fatma K. Sherif Dy, Ahmed M. Mahdy
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Answer the following questions:-

Part 1{105 marks)
I-Deline:-
Photolysis -~ P-700 - photophosphorylation - Photorespiration - FAD -
ferredoxine ~ Plastequinone - Cy-plants - Cy-plants- Nitrogenase
agmatine -  H-pump- Kranz-type leaf anatomy
7. Briefly, illusirate how Z-Scheme system allows a loss ol energy in the conversion
of tight energy to chemical energy.
3. What is the importance of CO, assimilation in aminc acids assimilation?
4- The organic acid content of plant 18 gwémmamﬁ by their type of C fixation.
Ilil_uf‘stmtsf: thig statement.

5 Demonatrate how Mo affects nitrogen fixation in leguminous and non-leguminous

plants.

Part 2(105 marks) ‘

ey, SO il SO el AT

A~ define each of the following:

Soil Fertility ~ Soil Productivity- Sustainab le Agriculture- Nitrogen

mineralization potential- mineral nutrition.




B- Give reason for each of the following:
I~ Tolerance of rice on sodic soils.
2~ A negative interaction between Cu & Mo and B & Ca.
5~ Although the plant availabie water is highest in the loam to clay-loam
textures, the water goes up with tncreasing clay content.
4 The best-aggregated soils are those that have been in long-term Rrass
proauciion.
C-Mention the advantages of intercropping systems?
13- What are the problems caused by soil compaction?
F- the seclamation of salivie soils centres on removal of excess salts from these
soils. Methods commeonly adopted are scraping, flushing, leaching, and drainage?

Bxplam?
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F'ourth Year Exam score for the exam: 180 Degree
Exam's Committee: Prof. Hatem A. El Attar Dr. Anwar A. Aly
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Answer all of the Foliowing Questious (The Exam is in two pages):
(31: Read the following paragraph and answer the questions (90 degree)

The aluminum silicate minerals are formed from building unites of Si-tetrahedron and
Al-Octahedron. These building unite are negatively charged, therefore, to form
crystals: 1. their negative charge should be reduced or balanced. 2. This can be
performed by adding cations of Fe'' and/or Mg™" in a mineral of olivine. 3. The
negative charges of the building units could be reducea through sharing () atoms to
form di-silicates as ring silicates ........... ete, 4. Layer silicates (clay minerals) shatre
O atoms between layers of Si-tetrabedron and layers of Al-octahedron. 5. The
octahedron unites may be formed using OH atoms to reduce their charges. 6. The
layer silicates crystals can further reduce their negative charge through sharing
between crystal units to form: a) 1:1 layer silicates of the type of kaolinites minerals.

b) 1:2 layers silicates of Mica, M ontmorillonite or Vermiculite .

(uestions:

1. Schematically show the 1:1 layer silicates

2. Schematically show the 1:2 layer silicates

What are differences between Kaolinites, Vermiculite, and Montmoritlonite.

L+
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(32: (90 Degree)
1. Deline:

fonic Strength, Activity Coefficients, Redox reactions, and Equilibrium Constants

2. Ouly In a diagram diseuss:

. The Dynamic BEquilibria in Soil

2. The effect of pH on the distribution of carbonate gpecies m solution

3. Write in the fellowing (Using equations when necessary):

i. Helmboltz, Gouy & Chapman, and Stern theory for Electric Double Layer

2. The CO, — 0 System

4. Eﬁimiéﬁe the fonic Strength of 6.02 M NaCl, 0.03 M CaCl; and 0.01 N
AICH -

Glood Luck and Best Wishes
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University of Alexandria

Faculty of Apriculture

Soil 14407 Final Exam 2010/2011 {idnd semester  Timeioh

| Dr. Mahmoud Kamh, Dr. Ahmed Mandy, Dr. Anwar Adel-Rahman
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Q1: (49 marks)

L Using chemical reagent KH,PO,. Calculate how many grams you need to prepare a:
1000 ml of solution containing ImM P, b: 500 ml of solution contamning 100 ppm

K. (10 marks)

2- What mstruments can be used to measure P and K in sohulions? Briefly discuss the

main 1dea of only one instrurnent? (15 marks)

3- What plant analysis useful for? Briefly discuss the methods used for plant analysis

nterpretation? (15 marks)
QZ: {40 marks)

A) Mention 1 which methodology or measurements the {ollowing materials can be

used? (15 marks)

HCI(1:3) - CaCO;5 — M.R- Bromocresol green - Devarda's alloy - MgO -
Diphenyl amine - Ammonium ferrous Sulfate - H,50, (cone.) - sodium acetate.
B) A soil has exchangeable cations 2 meq/Sg soil, caleulate: (10 marks)
- CREC, meg/100 g
Z2-number of charges
3- number of milligram of calcium hold on soll

)} The following data for compost sample: (15 marks)

—_—— e e i, - e e e e —— RSN U— — S — — U— S S — N

pH ECdSm” OM% TN% TPpgg TK pgg' CN Moisture,%

s —— el v _— P

_ = . = 4 e LE— e e e = AN o . T —iibar

e e e e . § e i ™ i o™ . . R i " i

$10 50 5172 1.50 1500 7300 20-] 30

e — e =t
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—parw

[- Calculate total soluble salts, ppm

2- Calculate %% P205

T fmmaan.




3- Evaluatt this compost

(33: (40 marks)

a) Give Reason for the tollowing: (15 marks)

L. The soil pH values decreases when measured in 0.01M KC| suspension than

compared to that measured in water suspension.

2. Generally preferred to keep the pI elecirode in a saturated solution of KCJ.

3. In the analyses of water samples we should accelerated the determination of

carbonate and pH.
4. Not all ol micronutrients are heavy metals
5. The Triethanol amine com d gener: Or prepari TPA solution {i
. netnano! amine compound generally used for preparing DTPA solution for

the soil micronuirients extraciion.

) Iwo Water samples were collected from different sources, the chemical composition

of these two sample were as follow:

e — } R
£ Cuations (Mea/L) Anions (Meg/LL) AR |
SHIH}}'E E T e TR = B l R S T—— |
A5/m ]> | i -. 2
. NO CoPH Lot Mg™ [ Nat | KT €0y HSOy T 50,
N . S S R N R S (ppoi)
1 0.81 | 82 | 2.0 2.0 | 40 | 0. 0.1 2.1 5.8 0.4 2.8 0.6
) e - I | I P W AU N
‘ i34 | 75 | 0.0 | 100 | 202 | 25| 0 5.0 | 302 | 165 3.2 g 7

. Evaluate the quality of both samples? E]élciﬂe&e the ad) RINa for each one, if the Cay
for the fust was 2.09 and for the sccond was 2.87.

2. Ifthe two sources were available for you (o use mn nnigation, which one do you
prefer? Why?

3. If vou were told that one of the two samples was collected from drainage and the
other one was collected from canal, which one do you think that collected from canal
and which one from drainage? Why?

() Explain briefly the main 1idea of Atomic Absorphon Spectrometry, explaming the

different interactions which may occur during measurement?’
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University of Alexandria Soil 401 (soil physics)

Faculty of Agriculture Examination time = 2 Hr
So1l and Water Science Department Date: 17/1/2011
Fourth Year
Academic Year 20 LQE Q_l_]m__ mgﬁm# First Term 5

1 Examination commitiee: i- Sherif Marei Mqh@@gd_li{?glb
Instruction: - o

e Number of Exam pages: 2
o  Answer all questions

First question: (60 Marks)
- Stocks' law is used for mechanical analysis determination of
soil. State the assumptions of Stocks' law, (20 Marks)
2- Soil moisture characteristic curves are characterized by
Hysteresis. What is meant by Hysteresis? And what are the
reasons for this phenomenon? (20 Marks)

3- Define what follow and state the soil physical properties that

affecting them:

a) Volumetric heat capacity

b) Thermal conductivity (20 Marks)
Second question (60 Marks)

|- Define the soil water potential, and then outline the methods of
measurement of pressure potential in the field? (15 Marks)
7- Define the hydraulic conductivity, and then outline the methods

for saturated hydraulic conductivity determination in

Laboratory (15 Marks)
3- A U-shaped soil column has a constant water level at point A
(figure)
Page 1 of 2 e
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a) Calculate the total

potential {(¢) and

potential

component (¢p_ ¢,

and ¢g) at poinis A, ;* :
LIV

B, Cand D. Bl

b) Given that the
hydraunlic
B s o B o R B 4 1 .
conductivity is 5.2 X 107 m 5™, calculate the rate of flow (g).

(30 Marks)

L hird gquestion , (60 Marks)

1- Define the infiltration rate (1) and cumulative infiltration rate

(I}, and what are their dimensions. (10 Marks)

2- A soil with saturated hydraulic conductivity = 0.25 em/min.

(stven that the sorptivity (5) of Philip infiltration equation = 5
# . 112 _ t
cro/mn . Calcwlate both the mtiltration rate (1) and
nulative infiltration (I} after 25 and 36 minute
cumulative nfiliration (1) after 25 and 36 minutes

(25 Marks)

- A wet soil at 20 °C., viith a volumetric water content of 0.25 and

o =1.3 g/ cm”. Find the amount of heat required to raise the

temperature of the soil to 25 °C to a depth of 106 ¢m, given that
5 2 :

the column has a cross sectional area of | cm”.

(25 Marlks)
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Final Exam
University of Alexandria Course Namae: Fertilizer and Fertilization Tec,
Faculty of Agriculture Code: Soil 14404
Soit and Water Science Dept. Time: 2h

f2¢, Mahrmoud Kaimh Gr, Eman Fadel
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(Q1: Discuss the following {61 Marks)

e, B kg ok i 17— — e i ——

A. Gas purification and shift conversion steps in Ammoria synthesis.
B. Crystallization and heavy media separation in potassium production.
( Urea synthesis

G Using KOH, CatCuUs, BNO3, H3PO4, guid-NH3 (30 Marks)
4. What kinds of fertilizers can be prepared?
b, Write the preparation equations for 2 of them?

¢. To prepare CaNO3 in erystal form, describe the steps you are going e carry

Ut

(3. Aanswer the following quesiions: (80 Marks)

1) What is the Law of the Limiting concept in soil fertility !

1) Explain the followiag terms with respect 10 soil nutrient levels and how they

relate to each other:

a) Deficiency range | b) Sufficiency range
¢) Luxury consumption d) Toxicity range

What 1s Dn s and Recommendation Integrated System (DRIS)?
1) What is Diagnosis and Recommendation Integ ) ( )

solution {imn

| ' g T | o BT T dlven fig :
4) Roots are only able (o lake up nuiricits thal are prescnt in the soil
nextio

available form) adjacent to the root itself. Describe how the nutrient supply

. . RS by which these
the root is replenished (that is, what are the differcnt mechanisms by which thes

ions brought into proximity to the root)?

5 Ilustrate role of Biofertilizers?

' ' imy hosphorus use efficiency in a ¢ TOWIN 1N
6) How could you improve phosphorus use &J_ﬁ[:'}_é.,}i'}_(dy i a crop gro
caleareous soil? Choose corn or winter wheat and outline a strategy.
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Faculty of Agriculture f o O Management

Soil & Water Sci. Dept. | (Soil 1=ﬁi-¢!]6¥1
fourth year Time allowed: 2 hours

Date of exam. 20/1/2014
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Answer the following questions:
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Q1 Briefly discuss the following (90 Marks)

t- Soil solution equilibrium for phosphate in clay and sandy sotis.

2- Lffects of soil chemical properties on precipitation/dissolution process that conirol
nutrient avalabulity.

1. Effects of root morphological properties on nutrients avallabiiity.

4- Effect of soil organic matter application on soil butfer power for a nutrient,

The relationship between nutrients uptake and both nutrients concentraiion on the root

surface and plant biological activily.

6- Fertilizers use efficiency.

7- The most important parameters those have to be calculated for Fertilizers
recommendation based on the soul test.

8- The most important soil conditions those have Lo be taken into considerations {0
modify a fertilizers recommendation.

9. The processes governing nitrogen availability in soil as affected by soil chemical and

physical properties.




. Aasnswer the following questions: (30 Marks)

4\l:: H 3 £ ; b L N ST . . .: -k % " i
LLAceoiding o mirogen eyele, explain the following torms
a} Arnmomficatiorn L) Mineralization
- '-,‘. T‘o\'j'i-" o i r =, . " I . ..' .'rﬂ ; __!': o
¢ Niiritication ) smmobilization

o3 seniimfication

r"

2). What deterimines whether a given element is essential or not?

4} Degeribe the main functions of P, K, Zn and B in plants, and the maim form{s) in

which each can be taken up by plants,

&y _B_'E{:;E_{tr;};imzi nitrogen fixation is oue source of nitrogen in the soil-piard Systern. What
happens 1t this process?
AR

5y Dieficiencios of which macronutrients will show up in the youngesst feaves? Why"
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