
 

636 
 

 ( 4141)–(4( انعذد)41يجهت جايعت حكريج نهعهوو انزراعيت انًجهذ)

ISSN-1813-1646 

انكهًاث انذانت: 
تغيرات ، تربة ، مفاهيم 

 الاحصاء
 
  نهًراسهت: 

 
 

 الاسخلاو :

انقبول:
 

KeyWords: 

Statistics Concepts 

Pedology , Spatial 

Variability 
Correspondence: 
Soil science dept. and 

water resources  college 

of agriculture-Baghdad 

University 
 
Received:      

 

Accepted:  
 
 

 المستخلص

اخزٛشد يُطقخ انذساسخ فٙ ٔسط انسٓم انشسٕثٙ انؼشاقٙ )يششٔع انهطٛفٛخ( قشة َٓشانفشاد خُٕة ششق ثغذاد ثٍٛ      

03 انؼشض  خطٙ 
ە-

33 - ´49 
ە

44شًبلا ٔثٍٛ خطٙ طٕل  33   10´ – ´44 ششقب لاغشاض دساسخ رغبٚشاد صفبد  23  

سهسهخ رشثخ  23يزش ٔانز٘ ًٚش ثأٔسغ انٕزذاد يسبزخ ٔاكثشْب ركشاسا ٔزذدد ػهّٛ  7776انزشثخ, ٔاخزٛش يسبس طٕنّ 

.دسسذ انزغبٚشاد انًكبَٛخ افقٛب نجؼط انصفبد انفٛزٚبئٛخ ٔانكًٛٛبئٛخ نٓزِ انزشة ٔنًخزهف افبقٓب , ٔثأسزخذاو الازصبء 

خ ار كبَذ انكثبفخ انظبْشٚخ نهزشثخ الاكثش رغبٚشا ثى انجٛذٔنٕخٙ , ٔكبَذ انُزبئح كًب ٚأرٙ ;ٔخٕد رغبٚشاد فٙ انصفبد انفٛزٚبئٛ

يسزٕٖ انطٍٛ ثى يسزٕٖ انشيم ثى يسزٕٖ انغشٍٚ, ٔثبنُسجخ نهصفبد انكًٛٛبئٛخ كبٌ اكثشْب رغبٚشا يسزٕٖ انًبدح انؼضٕٚخ 

كبٌ الإًَرج  . CaCO3ٔاخٛشا كبسثَٕبد انكبنسٕٛو  CECثى انسؼخ انزجبدنٛخ نلإَٚبد انًٕخجخ  ECرهزٓب يهٕزخ انزشثخ 

 %. 2.44ٔثُسجخ  Circular%, ٚهّٛ الإًَرج انذائش٘ 97.56ْٕ انًلائى نًؼظى صفبد انزشثخ ٔثُسجخ  Sphericalانكشٔ٘ 

ٔيخطط  rangeٔخذ اٌ انزقُٛخ انًلائًخ لاسزسصبل ػُٛبد انزشثخ ركٌٕ يًثهخ ثصٕسح اكفأ رؼزًذ ػهٗ قٛى انًسبفخ انًؤثشح 

ػُٛخ ار كبٌ اقم ػذد  7 – 3ار ارضر يب ٚأرٙ ; رطهت ػذد انؼُٛبد نهصفبد انفٛزٚبئٛخ  ثٍٛ  Variogramدانخ انزجبٍٚ انُصفٙ 

 6:7انؼُٛبد نًسزٕٖ انغشٍٚ ٔاكثشْب نًسزٕٖ انطٍٛ فٙ زبنخ الاػزًبدٚخ انًكبَٛخ , فٙ زٍٛ رطهت ػذد ػُٛبد اكجش ار ٔصم 

نًسزٕٖ انطٍٛ.ايب انصفبد انكًٛٛبئٛخ فقذ رشأذ ػذد انؼُٛبد انًطهٕثخ  ػُٛخ , فٙ زبنخ الاػزًبد ػهٗ قبٌَٕ انؼشٕائٛخ ثبنُسجخ

ػُٛخ , ار كبٌ اقم ػذد نهؼُٛبد نًسزٕٖ كبسثَٕبد انكبنسٕٛو ,ٔاكثشْب نًسزٕٖ انًبدح   20 – 2انًًثهخ نًسبس انذساسخ ثٍٛ  

ػهٗ قبٌَٕ انؼشٕائٛخ ٔػهٗ يسزٕٖ ػُٛخ ,فٙ زبنخ الاػزًبد 2238انؼضٕٚخ, فٙ زٍٛ رطهت ػذد ػُٛبد اكجش ار ٔصم انٗ  

. صُفذ رشة انذساسخ زست انزصُٛف الايشٚكٙ انسذٚث ار كبٌ رصُٛفٓب  EC, ٔاٌ اكثشْب ػذدا ْٕنًهٕزخ انزشثخ   0.05

  Typic Torrifluventsٔ 21ٔ 7ٔ 5نهجذَٔبد  Sub group  ,Typic Haplosalidsانٗ يسزٕٖ رسذ انًدًٕػخ 

 . 23ٔ 22ٔ  :ٔ  9ٔ  7ٔ  5ٔ  4ٔ 3ٔ 2نهجذَٔبد 

Spatial Variability of Some Physical and Chemical Properties from Mid- Mesoptamian 

Plain Using Statistics Concepts Pedology 
Abdulhalim Ali Suliman                                       Amal Radhi Jubier 

Soil science dept. and water resources                 Soil science dept. and water resource 

college of agriculture                                               college of agriculture

Baghdad university                                                 Alkhasim university        

   
Abstract 

The study area was chosen in the Mid Mesopotamian plain  (Lattifiya project ) 

adjacend to Euphrates south east Baghdad between  N 33  03 – 33 49 and E 44 23 – 44 10 , in 

order to study the variability of properties for the most extensive and fieqnented map units , 

Acartographic analysis of soil map was conducted to know a percentages and frequencies of 

map units , transect of 7776 m was selected  passes through out the most extensive and 

frequented map units ,the soil series determined    Lateral spatial variability of physical , 

chemical properties were studied for these pedons and their horizons , using the time series 

analysis ,pedostatistics ,vertical rates of changes were measured and results were ;- There are 

variations in some properties physical and chemical , when pedostatistics used , soil then 

variable property was bulk density , then clay content , sand content , silt content .the most 

variable property was organic matter content , then, soil salinity ( EC) , CEC and CaCO3 .The 

suitable statistical model of describing the most frequested soil properties was AM (1) , 59.30 

% , AR (1)  in 36.05 % while the statistical models when pedostatistics used , the spherical 

model was the most suitable model of soil properties in 97.56 % , then circular model in 2.45 

% .The most suitable technique of soil sampling that efficiently. representative was depending 

on the range and variogram where they showed :Soil properties that have spatial dependency 

resulted in low numbers of soil samples to represent the transect when compared to the 

randomized soil samples that where more samples were needed soil samples,The physical 

properties samples number that represent studied transect between  2 – 7 samples, the highest 

was for clay content in the case of spatial dependency , while the number of samples was larger 

1455 samples in the case of randomizing low dependency , the largest number for total surface 

area .The chemical properties samples number were  2 – 20 samples, the highest was for 

organic matter that required  7686 samples in the case of randomizing low dependency, the 

highest number was for EC Soils were classified according to USDA 2010 , under the sub 

group level ( Typic haplosalids) for pedons 5,7,10, and ( Typic Torrifluvents ) for pedons 

1,2,3,4,6,8,9,11,12  
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 ( انزسهٛم انكبسرٕكشافٙ نزشة يُطقخ انذساسخ 1خذٔل ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2Semi Variance  2 

(

3Variogram

Semi Varianceh

)2:9:

N=t²ασ²∕(αx)
2
                 ---------- (2)

N  

tαt

σ²

α0.05

X

1

3 (3

range

2092,4068,1566,1607ApC1C2

C3

3027,4652,2564,3988Ap,C1

,C2,C3

1058,4901,1841,1057Ap

C1C2C3

Spherical

Ayoubi

(2007Gorgan

 range3764,

4634,5075

Muzuku(2005

range826,167,311

 

انُسجخ انًئٕٚخ  انًسبزخ ثبنذَٔى انزكشاس انشيز انزسهسم

 نهًسبزخ %

1 MM11 19 71870.32 43.90 

2 DM96 34 25944.54 15.85 

3 DM95 31 15720.91 9.60 

4 TW365 17 10638.59 6.50 

5 DW95 12 5738.28 3.50 

6 DM115 15 4446.49 2.72 

7 DW56 11 4417.97 2.70 

8 DM47 11 2714.09 1.66 

9 TM1165 8 2573.43 1.57 

10 MW11 3 2518.75 1.54 

11 MW4 5 2176.56 1.33 

12 DF96 3 1720.31 1.05 

13 DF45 5 1564.84 0.956 

14 DP35 2 1396.88 0.85 

15 DM116 7 1392.2 0.85 

16 MM5 5 928.13 0.57 

17 MF9 2 520.31 0.32 

18 DW115 1 376.56 0.23 

19 DF125 1 354.69 0.22 

20 TW1165 1 98.44 0.06 
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  انذراست بيذوَاث لافاق وانكيًيائيت انفيزيائيت انصفاث بعض( 2) جذول

انبيذو
ٌ 

 Cm انعًك الافك
انريم 
انكهي 
 غى/كغى

انغريٍ 
انكهي 
 غى/كغى

انطيٍ 
انكهي 
 غى/كغى

 صُف
 انُسجت

 انكثافت
  انظاهريت
ييكاغراو

و/
3 

EC      
ds/m 

CEC 
 سُخيًول

كغى+
-4 

 

 انًادة
 انعضويت

 كغى/غى

CaCO3 

 كغى/غى

P1 Ap 0-22 166.67 583.33 250.00 SiL 1.13 4.19 20.90 14.6 239.26 

C1 22-42 152.87 445.86 401.27 SiC 1.18 4.22 20.33 14.6 253.79 

C2 42-65 182.37 483.28 334.35 SiCL 1.20 3.59 19.26 8.2 283.39 

C3 65-100 104.79 679.64 215.57 SiCL 1.47 3.94 18.73 5.3 237.56 

P2 Ap 0-22 211.43 531.43 257.14 SiL 1.04 2.14 21.40 17.6 280.62 

C1 22-50 154.73 535.82 309.46 SiCL 1.23 1.33 21.13 16.9 255.04 

C2 50-77 157.73 785.49 56.78 SiL 1.28 3.32 20.33 16.1 255.18 

C3 77-115 320.92 421.20 257.88 SiL 1.34 3.87 18.73 10.9 294.39 

P3 Ap 0-25 358.83 429.41 211.77 L 1.13 1.03 21.94 18.4 269.66 

C1 25-45 175.79 512.97 311.23 SiL 1.30 10.14 21.13 12.7 278.78 

C2 45-65 110.80 739.61 149.58 SiL 1.32 9.88 18.19 10.5 213.46 

C3 65-120 166.19 524.36 309.46 SiCL 1.52 9.80 20.90 3.4 304.23 

P4 Ap 0-23 333.33 617.08 49.59 SiL 1.08 2.92 22.47 6.0 283.30 

C1 23-44 468.39 324.71 206.90 L 1.15 3.26 18.73 5.3 264.88 

C2 44-68 337.95 462.60 199.45 L 1.24 3.02 21.61 5.6 272.70 

C3 68-115 421.35 426.97 151.69 L 1.24 2.75 13.91 5.6 261.68 

P5 Apz 0-20 214.88 586.78 198.34 SiL 1.13 61.40 17.12 12.7 250.53 

C1z 20-40 338.51 381.99 279.50 L 1.23 11.96 21.40 2.6 309.19 

C2 40-65 391.57 445.78 162.65 L 1.28 4.63 14.98 2.6 331.37 

C3 65-100 56.72 620.90 322.39 SiL 1.33 2.60 18.73 1.9 281.87 

P6 Ap 0-24 98.86 597.01 304.14 SiL 1.03 10.62 14.98 14.2 262.87 

C1 24-50 171.12 491.98 336.90 SiCL 1.07 4.29 21.94 9.7 262.55 

C2 50-78 468.75 362.5 168.75 L 1.09 1.26 19.47 9.0 250.30 

C3 78-120 433.24 419.62 147.14 L 1.20 1.15 18.73 9.0 247.98 

P7 Ap 0-20 130.63 707.21 162.16 SiL 1.21 67.94 23.01 20.2 187.70 

C1z 20-34 134.95 304.50 560.55 C 1.26 20.84 22.47 9.0 277.53 

C2z 34-54 60.32 653.97 285.71 SiL 1.40 10.27 20.97 7.1 318.80 

C3 54-85 88.69 691.13 220.18 SiL 1.42 6.03 19.87 2.3 323.54 

P8 Ap 0-28 172.24 550.13 277.64 SiL 1.21 3.90 21.77 16.5 289.83 

C1 28-49 194.97 465.41 339.62 SiCL 1.22 2.08 21.61 9.7 289.83 

C2 49-69 200.00 412.31 387.69 CL 1.23 1.29 20.33 6.0 299.62 

C3 69-120 240.24 381.38 378.39 CL 1.45 1.54 19.90 4.5 295.15 

P9 Apz 0-25 221.88 449.85 328.27 CL 1.24 1.37 21.61 18.7 305.30 

C1 25-50 302.11 480.36 217.52 SiL 1.28 1.35 19.58 7.1 315.40 

C2 50-65 132.28 629.63 238.10 SiL 1.29 1.26 18.19 3.8 305.48 

P10 Apz 0-18 282.13 605.02 112.85 SiL 1.15 49.74 21.24 24.1 219.72 

C1 18-32 567.25 380.11 52.63 SL 1.40 7.90 19.69 3.4 257.86 

C2 32-55 395.35 425.25 179.40 L 1.38 7.81 18.73 10.5 268.19 

P11 Apz 0-22 150.68 479.45 369.86 SiCL 1.11 19.05 21.83 17.6 271.99 

C1 22-36 144.58 475.90 379.52 SiCL 1.11 6.73 21.40 10.9 275.17 

C2 36-60 157.43 527.70 314.87 SiCL 1.39 5.77 20.17 5.3 289.65 

C3 60-110 221.29 425.77 352.94 CL 1.39 5.31 19.80 1.9 295.37 

P12 Ap 0-20 168.71 444.79 386.50 SiCL 1.08 5.69 23.11 20.2 299.13 

C1 20-42 130.79 476.84 392.37 SiCL 1.16 2.08 22.15 11.6 303.55 

C2 42-60 157.33 362.67 480.00 C 1.22 1.84 22.63 7.5 316.75 

C3 60-95 145.51 025.13 334.37 SiCL 1.22 1.85 21.61 1.5 304.54 
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3

 

 

 

Corwin, 2005 

range6810Ayoubi

,2007

range4292 

Iqbal2005

----------  (3 )   *100nugget/nugget+ sillm  

Strong

25Moderate

25 75

Weak 75

  range Partial 

sill 

nugget  

 Ap 2092 1.001 0.010 spherical 

C1 4068 0 2.038 spherical 

C2 1566 0.911 0.918 spherical 

C3 1607 1.731 0.944 spherical 

 

Ap 3027 0.569 0.780 spherical 

C1 4652 1.110 0 spherical 

C2 3241 4.14 0 spherical 

C3 3988 3.420 0 spherical 

 Ap 1058 1.166 0 spherical 

C1 4901 0 1.582 spherical 

C2 1841 1.722 0 spherical 

C3 1057 0.599 0.111 spherical 

 

Ap 2260 0.543 0..040 spherical 

C1 1375 0.707 0 spherical 

C2 1058 0.580 0 spherical 

C3 1171 1.230 0 spherical 

 

Ap 394 2.142 0 Spherical 

C1 1767 0.501 1.122 Spherical 

C2 4286 1.502 0 Spherical 

C3 4135 1.759 0 Spherical 

EC Ap 1079 0.499 0.212 Spherical 

C1 1240 0.432 0 Spherical 

C2 1356 1. 552 0.016 Spherical 

C3 2690 1.338 0 Spherical 

CEC Ap 1755 0.303 0 Spherical 

C1 1214 0.461 0 Spherical 

C2 3015 0.735 0 Spherical 

C3 2571 0.370 0.220 Spherical 

 

Ap 7772 2.016 0 Spherical 

C1 5043 0.522 0 Spherical 

C2 5413 0.464 0.892 Spherical 

C3 3481 0.871 0.175 Spherical 
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strong

Ap C1 C1 

weak

Ap moderate

strong

weakCEC

C3moderate 

ECAp

C3

2

4

range

1057 4901   

C3

C1

10797772

Ap 

 Ap

range

5

3 (7 

4 6:7

ApC3

27 

Ap7 

3349

0.05 

Ap
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 انخربت نصفاث الاحصائيت انطرق بًخخهف انعيُاث عذد(  1) جذول

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

n

N

Range

- Al-Agidi, w,k. 1976. Proposed soil classification at 

series level for Iraqi soil – alluvial soils . 

univ of Baghdad , Iraq . 

 n N Range الافك انصفت
m)) 

 الاعخًاديت
 انًكاَيت

 Ap 4 251 2092 weak  انريم يحخوى 

C1 2 451 4068 weak 

C2 5 432 1566 moderate 

C3 5 589 1607 moderate 
 Ap 3 52 3027 moderate انغريٍ يحخوى 

C1 2 36 4652 strong 

C2 3 98 3241 strong 

C3 2 250 3988 strong 
 Ap 7 231 1058 strong انطيٍ يحخوى 

C1 2 201 4901 weak 

C2 4 297 1841 strong 

C3 7 596 1057 strong 
 انظاهريت انكثافت
 نهخربت

Ap 3 4 2260 strong 

C1 6 5 1375 strong 

C2 7 4 1058 strong 

C3 7 202 1171 strong 
 Ap 20 101 394 strong انعضويت انًادة

C1 4 213 1767 weak 

C2 2 222 4286 strong 

C3 2 696 4135 strong 

EC Ap 7 2238 1079 moderate 

C1 6 1057 1240 strong 

C2 6 635 1356 strong 

C3 3 675 2690 strong 

CEC Ap 4 7 1755 strong 

C1 6 13 1214 strong 

C2 3 13 3015 strong 

C3 3 209 2571 weak 

CaCO3 Ap 1 22 7872 strong 

C1 2 8 5043 strong 

C2 1 18 5413 weak 

C3 2 205 3481 moderate 
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