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Caqde: Soil (304): Hydroulics
Time: 2 hours

Date: June 30,2011 at 12: 00 = -
Total Marks: 180 Marks

Alexandria universily =
Faculty of agriculture
Dept. of Agric. Eng. & Biosysiems

— e - -—r

Final Exam 2010 — 2011 (Second Semester) _ -

k- — —a

Kxaminers: " Prof. Dr. A.E. Ahmed, Prof.Dr. SM.Ismail ,  Dr. A.A.*EI-Shfiféi

—— T T —

Answer All Questions: (180 Mark)
1- a) The density of a fluid is 805 kg/m’. What is its relative density and specific weight. (15 M)

2- b) The kinematic viscosity and the relative density of a fluid is 3.5 x 10™ m%s and 0.79

respectively. What 1s the absolute viscosity. (15 M)
3- c¢) Estimate the excess pressure inside a rain drop having a diameter of 3 nun, and the surlace tension
of the rain drop is 7.34 % 10 N/m (15 M)

4~ a) For the configuration shown fig (2 — 2), tht must be the value of
the specitic weiglit of the unknown tluid, i1 N/ m”. (Dim. In. cms).

(20 M)
b) Determine the force and its pomt of action on one of the faces of
the vertical submerged rectangular area. I'ig (2 — b) (25 M)
L,*___‘.,_.ﬂ.,:,l.._..m%__wm,_’SC e I
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5- a) What is meant by continuity equation. (5 M)
b) Write down the Bernoulli Equation for real {luid flow. Define each term in the equation. (10 M)

¢) For the following Fig (3 - C)., the pump BC delivers water to the tank F, where the hydraulic
Gradient line is as shown in the Fig., with the given elevations at the given points. Determine:
e The hydraulic power of the pump BC (16 M)
¢ The head loss at the valve DE, where the loss coefficient k = 3. What is the Energy elevation

at & (10 M) = ;55 'Efﬁf
¢ The elevation at the tank at I'. (10 M) | l&

G- a) Write an expression to calculate the discharge In open channels
using rectangular and tri-angular welrs. (15 M)
b) (i) Determine the discharge over a rectangular welr with sharp
b = 1 m, and the high of water above the crest
H = 35 cm. The discharge coefficient of the wewr 1s
Cw = 0.65. (15 M)
(i) What is the depth of wate over a triangular wewr with A
0 = 90° ., and C,, = 0.6 , if used measure the same flow rate =

in (i). (15 M)
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FExamination Committee: Prof. Dr. Esawy El-Zzahby - Prof. Dr. Ashraf Mostata

Answer the following questions:

Question No.I (60 marks)
1- Compare between: (30 marks)
A- Podzolization and lessivage showing:

Proper climate, leached and accumulated maternials, resulted diagnostic horizon, natural

vegetation, type of the abundant clay mineral. (12 marks)
B~ Haplodization and horizonation processes. (Give an example tor each. (10 marks)

C- Calcic and Histic diagnostic horizons reterring (o accumulated materials, the prevailing

environmental condition, location in the soil protiles, possible location in Egypt.
(6 marks)
2- BExplain one of the sotl forming processes in Nile delta and other in western desert.

(15 marks)

3- Discuss (in a diagram) the effect of intensity of leaching and richness of weathering on
the expected accumulated materials in soil profile and show the effect of cold and humid

climate on the deviation from the expected accumulated materials. (15 marks)

Uil OYCY
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Question No.2: 40 marks (10x4)
i-what 1s meant by each of the following:

Pedon — Lacustrine deposits — Bioturbation - Microchimate — Mature soil —

Lithosequance — Galgai — Hummocks — Man made soil — Hydrolysis of feldspare

Question No.3: 20 marks ( 2x10)

i~ Explain why Soil Taxonomy system is a hierarchical system? Why Soil Taxonomy is

common system allover the world?
2~ What are 1s the principal soil properties by which:

Ultisols differ from Alfisols, Inceptisols from Entisols, and Mollisols from Alfisols?
Quesiion No.4: 60 marks ( 6x10)
Kor the following Faxenomy classes

[.ithic Rhodoxeralfs — Typic Ustivitrands — Typic Petrocalcids - Plinthic Kandiustox

- Aquic Salitorrerts — Vertic Uditluvents

Find eack of the folilowing:

1- Order  2- Suborder 3- (yreat group 4- Subgroup
A Dominants factors of so1l formation G- Processes of 8ol tormation

7- Dhiagnostic horizons 8- SMR 9- STR

10~ Presents in Uganda

yood Luck
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[nstmctmns for answer:

1 Answer all the following four compulsory questlons
- Number of the pages are 2 pages.
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i {jlﬁﬁﬁﬁ@ﬁ {40 credids)
|- Implement the [ollowing) information and approximately find out

the irrigation requirement (m /fed./Irrigation) under the qurﬁwﬁ

irrigation wsram
ClU = 7mmfdﬂy

LR = 15% _
Frequency of wrrigation = 12 days

- 2- Bxplain (using illustrating skeich) the. border strip surface
irrigation. Do you consider this system suitable {or all crops? Why?
Can the siphons be used to perform the nrigation process under this
systf:.m? Why?

2™ question:; _ﬁﬂ credits)

| e LAt NP 1o ]

[- A sprinkler has the following characteristics:
Q/spk. =9.4 gpm
(SLx Sy) =20mx 20m
| = 60 psi

the soil permeabilny{ p = 1 cm/h
Determine the rate of application (throw) for this sprinkler (cm/h).

Do vou think that the sprinkler 1s suitable for the so1l? Why?

2- Explain in details how to determine the power needed to operate
the sprinkler system? Giving the appropriate units?

3- One of the components of the Drip irrigation system is the control
head. What is the importance of this unit? Describe the control

head in details?

(Y)



gi’_ﬂws ion: (40 credits)
_ Describe briefly the method for determination Evapotranspiration

of crop using the Moisture Depletion Method.

- Define the Evapotranspiration for Reference crop and state the

3 -

properties of this crop.
What are the [Data and Measurement required  for
Evapotranspiration  determination  using  Penman-Monteith

“equation.

4" question: (SU credits)

o T R PO sy | LT Sl Ty, A+ ke

].

n

What are advantage and disadvantage of open dmu']agf* system, and
state an example 11 which open drain system is recommend to use

An area draincd by tile drain. Drains will be placcd. at a depth 0:_“
1.5 m. Given that the excess water (recharge) 1s 7 mm/day, the root

ZOTL depd& is 50 cm, the hydraulic conductivity s 1.5 m/day, and

that an impermeable bed 1s found at 7.5 m below the surface.
Calculate the drain spacing using Donnan Bquation.
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The end of the Examn.
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Acxswer the follow ng questions.

(1 (58 Masks)
A) Compare between detail: 4 «omi — detailed, - nd reconnaissance seil survey showing: aims,
namber of field observation points per area umi, scale of nublished map, neads for satelliie
images. (20 marks)
13) Draw the relation between map accuracy expressed as | -RV and the scale of published
map [or both recornaissance ana detailed soil survey (in one diagram} (10 marks)
C ) Research Phase 1s one of the essential phascs during Lield survey. Explain the main
activities (aims) of this phase (20 marks}

2 (44 Viarks;

A) Discuss two of the methods used to evaluate soil map accuracy. (10 marks)

%) Show the special purpeses of soil survey. (10 marks)

() State ouly the activities of the planring phases mn soil survey. (10 maiks)

) Mention the factors affecting the type of soil mapping units and describe the mapping
units in the small —scale soil maps. (10 marks)

(0. 3 (50 Miarks)

Totdowtram -y e a1

Land uiilization type - Land suttability - Land capabiiity - Land evaluation.

B. Compare hctween cach pair oi the lollowing: (20 marks)
- Cualitative and quantitative land evaluation
- Brapirical graliiative and mechanistic quahtative models
! i l

.  What arc the principals of land evaiuation? (15 marks)

(.4 (40 Marks)
A. For the following soil propertics, tllustrate the relation between soil propertics’ value and their
index value: (15 Midins
sotl permeability — Soil profile depth - Soil alkalinity

3. In a land evaluation task, the sot} physical index was 70%, the soil fertility index was 80%, the
soil salinity index was 15%, the soil alkalinity index was 20%, the total carbenate index was
90%, the gypsum content index was 70%, and the cation exchange capacity index was $5%.

- Calculate the soil index value (10 marks)
- What are the imiting parameters for land capability? (5 marks)
- What are your recommendations to enhance the soil indzx value? (7 marks)

Best wisher,,
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I- Answer the following questions 2- Do nof write any answers on this exam paper

3~ The optimum times required to answer 1%, 2" and 3" questions are 23, 34, and 20 minutes, respectively
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1°" question: (40 credits)
a. Briefly discuss the following: (3 x 10 credits = 30 credits)

I. Dynamics of the climatic parameters and their impact on each other starting with the

g

radiation as an independent factor following by the others as dependant elements
2. Formulation mechanisms of the following weather elements and/or phenomena
- Dew - Precipitation - Wind

3. Climatic factors that lead to the movement of air to the upper atmospheric layers

b. Throughout the online discussions and the scientific_reports, please discuss briefly

PP Al i B PVl L e Ay YL s At S

“only” one of the following subjects, 10 lines max: {(Ix 10 credits = 10 credits)

AP T T_REEDY A L TN

1. Artificial rain 2. Climate of Uganda 3. An automated meteorological station

r
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2" question: (100 credits)
a. Mention only the main poinis of the fellowing: (5 x § credits = 20 crediss)

P ' okl JUTI LV gy pynlety nlepe porly I Snmipypp mbppln el iy y gy

1- World chimatic zones 2- Hydrometeors
3- Factors mfluencing effective raintall
4~ The aerodynamic term of Penman-~-Monteith’s equation as shown below

500 ( :I
T4+273 "24%

Aey{l4034u,)

U.-IIDB&I:RH ~ G+

5- The zones of the earth's atmosphere in ascending order

b. Briefly ¢ ng terminologies (10 x 2 credits = 20 credits)
1. Meteorology 2. Winter solstice 3. Solar constant
4. BEffective Rainfall 5. Dew point 6. Aerodynamic resistance

2" page
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7. Albedo 8. Relative sunshine duration Y. Mesosphere

19. Precipitation Effective index

¢ By llustration only, explain the following: (4 x 10 credits = 40 credits)

1. Comparison of the Fahrenheit, Celsius, and Kelvin temperature scales

2. Pathway of rain water
3. Revolution of Earth around the Sun

4, Pistribution of solar radiation

&, gxplain the scientific reasons for the following (5 x 4 credits = 20 credits

WSl - SR

.m-—-ﬂ_mm“tn.h TRy e

L. Directional movement of wind 2. Different climatic seasons on Harth
5. Green house Effect 4, 1roposhere 18 the most important atmospheric layer

2. Penman-Monteith is the most accurate empirical formula for determining E'1,

E oy el ey, e
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v auestion: (4 x 10 credits = 40 credits)
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. Solve the following problems:

¥. What 1s the value of the relative humidity “%" at 25 °C if the aciual vapor pressure i-

10 mm Hg. Also, calculate the absolute and specific humidity considering the flowing:
Density of the water vapor = (.0008 gm cm”™

- Molecular weight of the water vapor = 18 gm mole”

= L s s
- Uas constant = 18.3 gm mole” Kelvin

Z. Knowing that the mixing ratio of a parcel of air is 6.3 g/kg and the saturation mixin

Pl

ratio 15 9.0 g/kg, what 1s the relative humidity of the parcel?

3. Barth takes approximately 365 1/4 days to circle the Sim. Approximately, how

many times will Earth rotate about its own axis during this time?

4, What are 20 C converted to Falirenheit and Kelvin?
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End of the guestions
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Total credits: 210 credits
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“Examiners' committee: Dr. Dr.Anwer Abd Elrahman
Tnstructions for answer: .

i o e el S WY ¢

I- Answer the following questioris

2- The optimum times required to answer .]. * 2™ and 3™ questions are 35, 50, and 25 minutes,,
respectively. .

3- An_éwcring the 2™ question (part b) should be concise, with no more than three lmes as max.

4~ Use the scientific constants and the mathematical assumptions to answer the 3™ question.

i g Sﬁil Reclamation (70 crediis)
a. Briefly discuss the following: (15 credits x 3 = 45 credits)

i. Water quality evaluations’ parameters used 10r 1rrgation.

q}ggstmn.

2. A general definition of the land reclamation mentioning its major hmitations.

3, Lharactenstms constraints, °:md mclamatmns of Calcareous, Sodic, and Sahine soils,

b._ As a professional, you have been asked to choose an area for reclamation out of the
ﬂ:}ilewing;u the first site has groundwater sources with salinity ranged between 300 and
400 ppm and sandy soil with salinity of 7.000 ppm. This site 1s located far from the
nearest urban area by about 200 Km. The second sité has also groundwater sources with
salinity ranged between 4.000 and 5.000 ppm and clay soil with saliﬂiiy of 6.000 ppm.
This site is located 20 kfn far from the urban area. Which area will you prefer for

reclamation, mentioning the reasons for your selections? (25 credits)
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. Drainage (95 credits)
a. Mention briefly the major criferia or rypes for the foliowin

1- Main water resources in Kenya

2 credits x 10 = 20 crediis)

7 Hydrogeological classification of the ground water resources in Kenya
3- Factors on which depends the water velocity in an irrigation canal
4- The field methods used to measure the soil moisture content

5- The empirical methods used to estimate the reference Evapotranspiration rate

6~ The main components of the drip irrigation system ,_ﬂ,_,_\\



7- The empirical and deterministic methods used to estimate the crop Evapotranspiration rate
8- Types of dramage systems '
9. Types of irrigation systems

18- Advantages of the sprinkler irrigation and its major problems

u. priefly define (max. of 3 lines) the foliowing terminologies (1.5 credus x 10 = 15 cregits)

“1- Soil water potential - 2- Weighing lysemiters - 3. Basin irrigation
4- Subsurface irrigation 5- Water appiication efficiency  &- Open drains
/- Closed gravity dramns  « 8§ Well dramage | 9. Tensiometers

ig- Time Domain Reflectomietry (TDR}

o. By drawing only, explain the followine: (15 credifs x 2 = 30 credits)

1- Water penetration and movement in sandy and clay soils after an irrigation cycle

2~ Computing an jrrigation water requirement modtel

4, Compare between the following sysiems (13 credits x 2 = 30 credits)

Il M p L oaeal Sy "I " W i e "l s S ol Rk s et = - = 1 AT L - W e e A RN B e 5 T e T T T 3 SYEREN Y, et T T e e A o Lty b Py WY
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1. Open and well drainage systems mentioning the Avdraulic characteristics and the main

advantage/disadvantage of each syster.

2~ Sprinkder and micro irrigation systems mentioning the fvdraulic characteristics ang -

the main advantage/disadvantage of each system
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3 __auestion: hrrigation and Drainage (3 credits x 15 = 435 credits)

soine selected nydro-physical and hydraulic sodl properties were determined nsitu
to design an irrigation system for an agricultural area of 1000 Faddags cultivated with corn.
The determined soil bulk density is 1.3 g/ cmr’. The weighing soil moisture contents at the
ficld capacity and temporary wilting point are 25% and 10%, respectively. The average root
s 1 . » n : 2 . > : | : _]_ %
zone depth for the corn 1s 60 cm with a datly evapotranspiration of 10 num day™ . The total

growing season for the com 8120 days. The average corn crop coefficient is 0.75. The

salinity of the irrigaticn and drainage waters are 125 and 500 pmbos cit”, respectively, .
&2
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Calculate the required hydrophysical and hydraulic parameters to design the potential

irrigation network as follows:

1. Soil porosity (%)

2. Plant available water as a weighing moisture c(imtent (%)
3. .P'Iant available water as‘a volumetric moisture content (%)
4. Total plant available water (m%he whole area)

s, Leaching fraction (%)

6. Imgatmn 111‘tervcﬂs at 50% and 75% consumptions of the plant available Wdt@f (dﬂye)

7. Net Hugatmn waler depth for each irrigation cyele (cin)

8. Predict the s_ml textural class for the cultivated field

9. Suggest an appropriate irrigatiori systemi for this scenario

£0. Dramnage coefficient usmg irrigation efficiency equal to 70% fer the surface, 80%
for sprinkler, and 90% for drips 11'r1gdtmn systemq (m3ffaddan/d3y)

11. Mmlmum dr amage water depth (c i)

4

12. Total volume of the irri igation walﬂ (m°/growing season)

13. Total volume of the drainage water (mafgmwmg_ SCason )

t4. Hydraunlic characteristics (water velocity and surface area) for the irrigation canal

15. Hydraulic characteristics (water velocity and surface area) for the open drain
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End of the questions

Good Luck
4/3
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Amwer Instructions:

1. Answer all the following guestions
2. Marks are equally distributed within each question.
3. Use cquations and units when solving problems
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1" Question: (60 marks)
}. Discuss the dependence of the chemical activity of the soil on its solid phase

composition.
Show how the primary minerals can be a source of cssential minerals to the plants.

What are the building untis of soil clay minerals?

How were 301l minerals were classified ?

Mention the :impmtan ce of the isomorphous substitution in the structure of clays.
‘What are the main characteristics of semectite clay minerals.

- H_fiiQmesﬁ:mn.. (60 marks)

1. Define: lon Activity — Hydrolysis ~ Alkaline Earths - Electron Acceptors - pe

7. Mention the tonic forms of heavy metals which can be found in the soil solution under
arid and semjarid regions.

3, What are the environmental factors that can make it difficult to apply laboratory

results on natural soiis.
4. Mention the most common equations used for the calculation of activity coethicient of
the tons in electrolyte solutions.
Draw the relationship that describes the effect of (pe+ph) on the tomc forms of
nitrogen (N) in the soil solution. ,
6. Using deiaq Equati{m calculate the activity of the calcium 1on in solution having
0.01 M Ca. ~ and ionic strength of 0.05 M (consider A== 0.511)
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3" Ouestion: (60 marks)

DA T AT LI VT M T

i. Compare between Gouy-Chapman Model and Stern Theory explaining the Electric
Double-Layer Theory (use illustration to suppori your answer).
2. Using Gapon Equation (1933) deduce the relatmn petween ESR and SAR

{ Hint: Cal/2-ad +Na" <—» 1/2 Ca™ + Na-ad }
3. Describe the steps for conducting an adsorption isotherm experiment mentioning the

calculations and the mathematical expressions depicting this reaction.
4. Mustrate and discuss the differences between the four gumral adsorption isotherms |

types L, S. H, and C.
END OF QUESTIONS, .... BEST WISHES
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Answer the following guestions.
. I (30 Marks)

a~ Show 1n a diagram the etfect of mtensity of leaching and richness of weathering on
the accumulated materials in the soil profile. In .Eimjther diagram, show the effect of
cold and hurmd climate on the deviation of expected accumulated materials.

b~ The following table illusiratc the content of quartz and olivine in a soil profile:

e
Depth(em) | 0-15 1 15-40 | 40-70 | 70- 10.9 _100-150
Quartz % 7.2 242 32, 32.6 144
Olivine %__ | 175 159 |93 s o232

E

[s the parent mmer ial 15 hoimgeﬂe{}ug or not? Why‘?’ What is the depth of dufferent
layers pm;.em‘?

c- Present the main soil properties of the following horizous; 1- Argilic 2-Histie

Q. 2 (30 Marlks)
a- Compare between calcification and Laterization-processes showing: proper ¢limaie-
- leached materials- accumulated materials- resulted diagnostic horizon.
b~ Given the following data tor a soil profile: |

Horizon Depth “"”‘”’“"'ﬁ?;igﬁi of-aagf“ Wei—éﬂﬂﬂ nor:(fiﬂﬁ;m Wug,ht of / ircon
o) ) (W) ((me)
A | 020 4 125 038 192
Bl | 2050 35 4o M8
B2 50-70 A5 36 - S
C o120 | 4 50 a7
Ua}wlaw | | - -
1. The original clay and non-clay fractions in each horizon
2. Total clay formed in the whole profile

c. Explain the following sequence of horizon 1n the following sail'_pmﬁle:
Ap_Bxl - BxZ — 2B — EBCE

(. 3 (10 Marks)
1. Explain why Soil Taxonomy is said to be a hierarchical classification system? Why

soil Taxonomy is comunon system tn all the world?
2. Compare between natural soil classification and technical sl classification?

cont,... ...,

L
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3. What are the recent orders auded to soil taxonomy? Present the imporiant

characteristics of each of them?
34 (50 Marks)

Hor the following Taxonomy classes (select 5§ only)

Lithic Rhodxeraifs | T'ypic Aquisalids Vertic Argralbolls
Typic Natraqualfs Aquic Haplocryods Calcic Ustivitrands

Vypic Kandivstox

Find each of the following: . L e

I- Name of the Order

2+ Name of the Suborder
3- ].\13111(:‘: of the G‘-réafi; Lroup
4- Name of the Subgroup
5- Dominants factors of soil formation
| 6~ Processes of soil formation
7~ Dnagnostic horizons
8- SMR
9. 8TR

10~ Presents i yvour country {IN1geria - Congo)

T == = -y ol

With my best wishes
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Urniversity of Alexandria Course: Soil genesis and classification (14301)
Faculty of Agriculture Time allowed: 2 hours

Soil &Water Sci. Department Date: 30/12/2012

Academic Year: 2012/2013 T'otal Marks: 120

Examination Committec: Prof. Dr. Esawy El Zahaby  Prof. Dr. Ashral Mostafa

Answer the following guestions.
1 (30 Marks)

a- Show n a diagram the effect of intensity of leaching and richness of weathering on
the accumulated materials in the soil profile. In another diagram, show the effect of
cold and humid climate on the deviation of expected accumulated materials.

b- The following table illustrate the content of quariz and olivine mn a soil profile:

Depth (co) | 0-15 | 1540 | 4070 | /0-100__ | 100150
Quartz% | 72 | 202 | 321 | 326 1 343 |
| Ofivine % | 17.5 159 i% 98 | 113 ] 232
s the parent 11‘131. vial is h()ﬂ'l{J“CHE‘(}US or not7 7 Why? What is the dcpth Of mfﬁ?rmt

layers present?

¢- Present the main soil properties of the following horizons: 1- Argilic 2-Li1stic

{J. 7 (30 Marks)
a- Compare between calcification and Iaterization-processes showing: proper climate-
leached materials- accumulated materials- resulted diagnostic horizon.
b-  Given the following data ior a soil protile:

— —— i e s . L e e e B e ey, e ey e e e e T b s = . AR

Hornzon DE:E{h Weight of ' i | W mght of non-C lay Wught of Zuwn
oy fem)  fem) ey gy N
A 020 [ 125 | 325 4 192
BL | 2050 135 | 34 | 248
B2 1 so70 | 15 36 | 5
Calculate:

1. The original clay and non-clay fractions in each horizon

2. Total clay formed in the whole profile

c. Explain the following sequence of horizon m the following soil profile:
Ap - BK] = BK2 G 2BE o Q:B(:g

. 3 (10 Marks)

1. Explain why Soil Taxonomy is said to be a hierarchical classification system? Why

Soil Taxonomy 1s common system in all the world?
2. Compare between natural soil classification and techmcal soil classification?

cont,.......



3. What are the recent orders added in soil taxonomy? Present the important

characteristics of each of them?
4 (50 Miarks)

iFor the following Taxonomy classes (select 5 oniy)

Lithic Rhodxeralis Typic Aquisalias Vertic Argialbolls
1ypic Natragualfs Aquic Baplocryods Calcic Ustivitrands

'

Fypic Kandmsiox

Hind cach of the fGEE@ng: '

I+ Name of the Order

2- Name of the Suborder

3w N’amé of the Great group

4- Name of the Subgroup
5. Dominants factors of soil formation
6- Pmcesges' of soil formation
7~ Dnagnostic horizons

&= sMR

- 5TK

10~ Presents in your country (Nigeria — Congo)

Lt W Bl ¢ U e e T e e | B B ey, e e L =

el folieken L - WLl .

e 2l il s A el —

With my best wishes
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Alexandria University Course code: 14305

Faculty of Agriculture-Elshatlyy Date and time: 5/6/2012, 12.2
Soil and Water Sciences Dep. ~ Final exa m..'2012/201§ ) T otal marks: 140
Examiner's Commitiee: Prof.Dr. Fatma K. Sherif . Ahmed M. Mahdy
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Part I :( 70 marks)

. e m————————rr. -

[. Define:-
Active and passive iransport- Antagonism- Photolysis -
ferredoxine - Plastoquinone - phosphorelation -

Kranz-type leaf anatoniy
o
2. Briefly, describe the principles of cell membrane steucture theories.

3. Some plants have different strategies towards high temperature in arid
regions; explain how plants can assimilate CO, in this condition.
4. Increasing O,concentration in plant leaf cell decreased dry matter

™Mscuss this statement.

Part 1: (70 marks)

A-Define”Only five” from the following: |

Nickel accumudating plants, Calcicole and calcifuges species, Criteria of essentiality,
Mobile and immobile elements in the plant, ITumus theory, Plant nutrient, Critical

concentration of a nutrient.

B-: Give reason for "Only seven” :

e el s S ke el

1-"The presence of iron oxides interferes with phosphorus acquisition by plants.
2- Molybdenum plays a crucial rcle in nitrogen metabolism of plants

3~ Plant analysis is used in the determination of nutritional deficiency,
sufficiency and excess or luxury.

4~ The higher phosphorus content in zine-deficient plants



..i'.

5- Chlorine can be extracted from soil with water or any dilute electrolyte

6~ It is more difficult for nutrients to enter the root through the more mature
zone of the root

7- Boron addition may need to be increase under acid and high aluminum in soil
8. In well aerated soil NQOa- is the major source of plant available nitrogen

9. Analysis of lower leaves might be a better way of determining deficiency than

analysis of upper leaves for test of nitrogen in plant

et wm i i, s b

a) What does growth curve describe? Dvaw the curve?

b} What is the fate of phosphorus mainly occurred in acidic and calcareous
: 1-|||I
soila? |

¢) What are potassium fractions in soils?

d} There are five major pools of zinc in the soil? Explain?

e) Hpecify the interaction between sulfur and mucro ruirient?

f) Explain uptake and metabotism of copper in plants?

o} What are the miajor kinds of proteins that iron invalved in?

) Tolerance of manganese deficiency may be attributed to differornt

adaptive mechanisms. Explain?

EEENE T, A AN T N AL R A S R 1T SR I AR P 3 S e, AR i R T YOO IR 1 O BT SRR D PV T TR Y B Y Wi o
e il e B R m = bk gl e gkl g e e o e —r. e — s B [ b - e e’ TR R P e e rm m -— o cale P o S e e A e R . e e i e e W PR i dd. B U e —amm mrwr e - 1 ate —

Cood Luck
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University of Alexandria ""s;.\ﬁ:?"*.’.fm‘“‘;‘lfi’ - Sail 303 (soil Physics)
Faculty Of Agriculture % Exam Time: 2 Hours
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Dept. of Soil & \Natpr E Date of Exam: 3/1/2013

Third Year
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Number of Exam pages: 2
Answer all questions
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st

ey e vl ey rE— e,

Cruestion; ; (60 Marlks)

A e ey

1} Stocks” Law is used tor thc rmechanical analysis 01 3 50il:

;. What is meant by’the mafham{_,al analysis of a soil?
b. What are the assumptions of Stocks” Law? |

2) Define the Soil Water Potential, and briefly describe a method of

determining the Pressure Potential in the field.

3} Define the hydraulic conductivity? And what are the reasons that for a
given soil, the saturated hydraulic conductivity is larger than the

unsaturated hydraulic conduciivity ]
4) A U-shaped soil column has a I 24
constant water leve! at point A 21 o 1:.;:_:5__._{[;:,..
(figure) Yoo bl A
a. Calculate the total potential (¢) S
- . , )
and potential component (op b
Om and dg) at points A, B, Cand 1-1
i ]
h. Given that the h\/drauhc RE f_;%;,._,;;
A k¥
conductivity is 5 .2 X .LG 41 ‘5 :;'l ‘h:vg*tﬁ""::i?%ﬁy, SERO }--IL'I; E
~ RORR AT Y f.f;':i;,l.mi b Retarenee Lo
calculate the rate of flow {q). ' P R -

S RE LAWY Li":,;!.:,
l—@d——-w 1t om

Second Question: (60 Marks)

e i Ly

1) What is meant by the Soii Moisture Characteristic Curves?
72) Soil Moisture Characteristic curves are characterized by Hysteresis.

Fxplain what is meant by Hysteresis?

3) What are the reasons for the Hysteresis phenomenon?

Page 1 ot 2




Third _Cluesj:_ion: (60 Marks)

1) Define the Infiltration Rate (i) and Cumulative Infiltration Rate (1)7
What are thetr units?

2) Vertical infiltration in sandy soil with §.20.5 and 9,=0.3, the wetting
front advanced 13 c¢m from surface in 36 min. Saturated hydraulic
conductivity = 0.01 cr/min. Calculate the infiliration rate and

cumiulative infittration rate using Phitip eguation after 9, 16 min.

Page 2 of 2
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Alexandnia University J st Course Name: Environ. Soil Chemistry
Faeulty of Agriculture == Course Code: 14302
Uepartments Soil & water dek. iixam Daration: Two hours
Class: 3™ Fxam Date & Time: 13/1/2013 12-2pm
Total Kxam Marks: 180

Academic Vear 2612/ 2013 Academic Semester: 1™
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. Answer all the following questions
2. Marks are equally distributed within eacit question.
3. \Jse equations and units when solving problems

= FEE o LTl W " Tl r - F HY T = LT T LT W ST L hbERETIE SF P L o P T kb B Pl skl Bl VTR e e gy

e el sl & . U el e e WL SHE ] kT gy

1% Question: (60 marks)
1. Discuss the dependence ol the chemical ac tivity of the soil on iis solid phase

compaosition.

show how the primary minerals can be a source of essential minerals to the plants.
What are the building units of soil clay minerals?

How were sotl minerals were classified 7

Mention the importance of the 1somorphous subsiitution i the structure of clays.
~What are the main charactenstics of semectite clay minerais.

ey 1 e e g, T4 R P T e Lo, e ke’ Pty e ™ - e E . T wfr. el wrh el b P T T e s rare-e 1 pp remale om gy g e e e P

- 4 y—ralr- Py v A Sy v, rw el - re——— |

i@‘n )

e el L R oy e T e

27 Question: (60 marks)

1. Deline: lon Activity — Hydrolysis - Alkaline Earths -~ Electron Acceptors - pe

2. Mention the jonic forms of heavy metals which can be found in the soil solution undes
arid and semiarid regions.

3. What are the environmental factors that can make it ditficult to apply laboratery
results on natural soils.

4. Mention the most common equations used for the calculation of activity coefficient ol

the 1ons i electrolyte solulions. _

Diraw the relationship that describes the effect of (pet+pH) on the ionic forms of

nitrogen (N} in the soil solution.

6. Using Davies Fquati@ﬂ calculate the activity of the caicium ion in solution having

0.01 MC& and 1onic strength ol 0.05 M (consider A= 0.511)

o

[REEE R F TETESE B, . o T g e P T W, ] B ol e e ™ bl T o ol s RS e ke B o e AT ok e AR A T, pETL RIS AR L Lk

F_ S F] S 1 % Iw T T w w kel l "raliry® Sie o P LW e - L T T L T

3" Question: (60 marks)
. Compare between Gouy-Chapman Model and Stern Theory explaining the Electric
Double-Layer Theory (use illustration to suppert your answer).
Using Gapon Equation (1933), deduce the relation between ESR and SAR
{ Hint: Cal/2-ad +Na" < 1/2Ca™ -+ Na-ad )
3. Describe the steps for conducting an adsorption isotherm experiment mentioning the
calculations and the mathematical expressions depicting this reaction.
4. Nlustrate and discuss the differences between the four general adsorption isotherms
types L, 5. H, and (.
END OF QUESTIONS, .... BEM WISHES

— ardiaks il S - = [TE - -

il P T [ PP e ETT o T T P Skl o k. L el B




(A s 40 ) 1l el

7 rer Bewl W

-
r

Ao s il Gouy-Chapman Model and Stern Thmry Cre DS a2 T Aunsaa gl YL lmiea O lE0
Electric Double-Layer "i-‘hem' y A g0 jall 2500 Sl a5k
ESR and SAR (s 4auals 3l A Lol Gapon Bquation (1933) alasihaly ¥
{Hint: Cal/2-ad +Na™ e 5 1/2Ca" + Na-ad }

fﬂd‘;ﬂif}if(}ﬂ Isotherms { JﬂLh.iﬁ-uﬂQJ}“ Qi&‘.:;i:a.ﬁ.,& @Jﬂ- Lj }Lrﬁmaii 3,.:*’5._;”‘3.2:3 Pt 43 f@l@!‘, Et.::u_ Jed & | _).&i}\ o jj.:a'f:m @ }wl Y
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