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<l . pH
) ) ) (03] ) mg/ kg mg/ kg mg/ kg dS/m (- -Yd Cm 3ec)
loam 35 4725 17775 1/38 4533 687/19  44/77 0/41 0/222  8/52 !
silt loam 31/25 50/75 18 0/90 44/32 490/85 45/23 4/98 0/439 7/84 v
loam 35/5 45 19/5 1/65 36/00  2275/76  48/04 6/62 0/714  7/87 v
loam 30/5 48 21/5 1/60 24/63  1829/54  45/45 4/39 0/306  7/88 f
loam 45 39/5 15/5 1/64 27/9  2186/52  48/15 5/14 0239  8/04 6
loam 43/5 36/75  19/75  0/67 26/55  687/19  21/42 4/30 0204  7/67 *
loam 49 33/5 17/5  0/536  34/65  1517/17  28/47 0/23 0/658  7/95 v
sandy loam 56/5 27/75  15/75  0/50 21/15  535/47  25/66 7/43 0/696  7/81 A
loam 51 31/5 17/5 0/57 22005 473/00  17/74 7/62 0/26 7/71 A
loam 51 29/5 19/5  0/565  23/17  401/60  36/29 6/70 0262 8/02 v
sandy loam 53 33/5 13/5 0/79 16/8 374/83  39/51 5/76 1272 75 "
loam 41 45/5 13/5 0/90 41/73  687/19  44/45 0/84 0213 8/06 v
loam 41/5 46/75 11775 1/14 48/71 562/24  43/73 3/30 0268  8/17 w
loam 41 41/5 17/5 0/81 41/73 42838 28/75 9/36 0/515  8/02 ¥
sandy loam 5325 34/75 12 0/59 44/32 43730 44/47 4/01 0/134  8/11 e
silt loam 25/25 61 13/75 125 39/37 544/39  46/76 5/19 0/334  7/93 e
loam 33 49/5 17/5 1/35 43/65  553/32  46/99 10/52 1773 153 W
loam 41 41/5 17/5 0/78 49/72  258/81 20/85 6/42 0/254 7/9 A
loam 27 49/5 23/5 1/06 42/97  553/32 4569 0/04 0/531  7/79 "
loam 39/25 45 15/75 072 33/075  446/22  39/07 0/24 0/184  8/18 v
loam 36/5 45/75 17775 1/10 41/28  526/55  46/02 0/71 0302 8/01 n
loam 37/25 43 19/75  1/06 24/97  838/91  40/905 1/86 0/451 8/08 vy
loam 37/25 49 13/75  0/65 47/92  356/985  42/47 3/76 0/331 772 Al
silt loam 15/25 63 21/75  2/23  34/875  2454/26  48/43 5/65 0/39 8/16 ve
loam 31/25 49 19/75  0/86  46/575  446/22  43/27 6/57 0396  7/97 vo
loam 34 46/25  19/75  1/131  39/82 678/2 46/04 0/83 0/469  8/08 v
loam 34 4225  23/75  0/78 42/86  446/22  42/55 0/695 0/485  8/32 v
loam 43/25 45 11/75 095 53/1 294/51  41/97 3/03 0/197  8/16 A
loam 39 45 16 09165 4736  464/078  43/69 3/75 0367  8/05 "
loam 36/5 49/75 13775 0/3 36/5 410/53 4732 0/22 0297  7/99 v
- 38/125 45 17/5 0/98 37/47  761/56  40/14 4/16 0/430  7/97 el
Jsloes yiud = Ps
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o e o) o.c Sl K Pa Ps EC g
=i : pH
) ) ) ) o mg/ kg mg/ kg mg/ kg dS/m (B-YD Gos)
silt loam 31 53/5 15/5 1/32 45/67 713/96 44/69 2/42 0/256 8/21 )
silt loam 30/5 52 17/5 0/72 43/87 446/22 41/38 7/47 0/244 7/75 !
loam 37/25 44/75 18 1/53 35/77 865/68 47/82 1/16 0/149 8/58 )
loam 29/25 47 23/75 1/56 23/17 1651/04 44/97 11/40 0/616 7/96 ¥
loam 43 41/5 15/5 1/44 30/37 2275/76 48/21 0/422 0/173 8/2 o
loam 40/5 42 17/5 0/64 26/32 571/17 15/76 6/058 0/166 7/91 4
loam 49 33/5 17/5 0/55 33/97 1606/42 21/85 6/45 0/31 7/91 A
sandy loam 58/5 26 15/5 0/43 24/30 464/07 21/81 6/84 0/282 7/93 A
sandy loam 53/5 30/75 15/75 0/56 23/17 437/30 21/90 6/82 0/37 8/03 A
sandy loam 55 25/5 19/5 0/44 22/83 419/45 18/20 0/43 0/185 8/23 ).
sandy loam 58 28/25 13/75 0/83 17/43 392/68 36/85 1/91 0/379 7/93 "
loam 41 47 12 0/93 41/17 731/815 43/25 2/10 0/231 8/08 W
loam 41 47 12 0/76 48/82 428/38 42/34 5/32 0/140 8/07 W
loam 43 37/5 19/5 0/80 40/38 383/75 25/32 0/22 0/201 8/19 Al
loam 51 35 14 0/68 44/88 562/24 45/28 6/29 0/881 7/78 0
silt loam 25 59 16 1/36 39/15 544/39 4717 0/98 0/164 8/34 i
silt loam 31/25 57 11/75 1/60 42/30 526/55 47/47 3/53 0/384 8/04 VY
loam 41/5 40/75 17/75 0/35 48/60 249/88 20/53 6/29 0/355 7/96 YA
silt loam 28/5 51/75 19/75 0/98 43/87 419/45 45/23 4/01 0/393 8/11 A
loam 39/25 42/75 18 0/73 32/17 419/45 31/28 7/12 0/442 7/76 v
loam 37/5 45 17/5 1/01 42/30 553/32 44/67 1/01 0/032 7/95 A
loam 37 37/5 25/5 1/13 25/87 749/66 42/29 3/64 0/353 8/01 vy
loam 37/5 45 17/5 0/62 47/02 356/98 41/79 5/92 0/364 7/94 vy
silty clay loam 16/5 55/75 27/75 1/57 35/10 785/36 47/04 3/84 0/286 7/9 vY
loam 33/5 46/75 19/75 0/79 46/35 419/45 42/47 0/22 0/302 8/62 Yo
silt loam 31 51/5 17/5 1/27 39/60 713/96 46/15 1/80 0/376 8/21 \id
silt loam 31/25 50/75 18 0/84 42/7 481/92 43/23 9/06 1/351 7/75 vy
loam 43/25 47 9/75 0/92 53/21 303/43 42/97 3/28 0/194 8/06 YA
loam 35 43/5 21/5 0/86 47/92 499/77 43/12 2/73 0/205 8/04 v
loam 39/5 47 13/5 0/3 49/72 392/68 46/89 0/55 0/285 8,00 v
- 96/38 74/43 29117 92/0 93137 54/645 40138 98/3 33/0 04/8 OeSilee
Jsloes yiud = Ps

oslinl L5 o= Pa
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0.C K Pa Ps EC e
pH
) mg/ kg mg/ kg mg/ kg dS/m ¢ -Y0 ™ ec)
3/96 2361/70 46/38 5/21 0/614 7/54 \
1/61 853/84 62/89 5/13 0/423 7/62 Y
1/89 2906/71 68/12 597 0/934 7/65 v
1/589 672/17 40/99 2/36 0/223 8/02 ¥
0/88 481/42 32/41 1/65 0/852 7/66 o
1/02 1998/36 19/90 0/14 0/226 8/4 4
2/05 2089/19 68/77 5/10 0/608 7/71 v
0/50 426/92 14/67 0/05 0/386 7/88 A
0/80 408/75 17/79 0/17 0/204 8/2 1
0/45 436/00 19/68 0/16 0/217 8/1 N
0/82 572/25 30/90 1/50 0/347 8/17 A
1/11 572/25 42/88 1/77 0/594 8/02 Al
0/71 835/67 42/88 0/79 0/737 8/02 A\
0/34 363/33 46/81 0/080 0/242 8/08 V¥
0/40 372/42 28/10 0/22 0/268 7/93 o
0/90 508/67 46/38 3/549 0/436 7/93 \#
0/97 336/08 47/14 0/56 0/581 8/03 A
0/78 590/42 27/77 0/13 0/386 8/23 YA
1/00 554/0 54/26 3/18 0/328 7/86 A
1/10 599/50 41/96 1/17 0/234 7/86 v
1/19 663/09 40/88 1/99 0/476 8/1 A
1/79 1907/53 45/09 2/07 0/971 7/8 vy
1/16 681/26 51/40 2/35 0/513 7/69 Yy
1/76 726/67 53/12 2/78 0/33 7/69 vy
1/62 708/51 65/64 4/67 0/351 8/03 Yo
1/04 862/93 51/83 2/89 0/491 7/87 Y7
0/57 408/75 30/25 0/54 0/150 8/18 Yy
1/82 808/42 55/17 2/83 0/489 7/07 YA
1/14 472/34 46/60 1/88 0/464 7/83 v
0/73 345/17 35/16 0/82 0/187 7/59 A
19 850/81 42/53 2/06 0/44 7/892 il
s b o Ll sazme (655 o3l Sl is BB Slol 4 S il 5 Sl e aSol 4z g Low
Jslows i = s

IATA

oslizasl L6 ,and=Pa
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0.C K Pa Ps EC Lgos

. pH

) mg/ kg mg/ kg mg/ kg dS/m (O--YD 3os)
2/14 799/34 47/95 1/80 0/327 7/96 \
2/05 472/34 53/66 5/47 0/366 7/93 A\l
2/49 1816/69 62/62 4/03 0/277 7/69 v
1/00 535/92 22/65 0/065 0/658 7/95 ¥
1/80 2634/20 68/66 6/82 0/375 7/99 o
0/91 1998/36 19/52 0/13 0/242 8/3 4
0/77 617/67 19/63 0/13 0/492 8/08 v
0/63 554/09 46/44 1/81 0/227 8/14 A
0/53 399/67 16/99 0/058 0/235 8/17 A
0/45 490/50 18/93 0/10 0/189 8/24 Ve
1729 472/34 42/61 2/40 0/332 7/84 R
1/023 599/50 39/21 2/77 0/246 8/26 Al
1/02 472/34 42/82 0/74 0/573 7/81 W
0/57 417/83 17/74 0/12 0/436 7/84 Al
0/76 454/17 38/83 0/95 0/251 8/12 i
0/88 426/92 30/63 1/17 0/315 8/09 \#
0/74 336/08 45/46 1/08 0/615 7/86 WY
1/34 454/17 30/85 1/47 0/252 8/06 ‘A
1/16 526/84 51/24 2/75 0/254 8/08 A
1/10 581/34 44/55 2/12 0/152 8/08 Y-
1/10 654/01 37/54 2/35 0/317 7/86 A
1/37 1816/69 48/05 2/45 0/132 7/76 vy
1/38 681/26 48/27 2/62 0/384 8/02 A3
1/70 726/67 55/07 3/52 0/264 8/11 vY
1/65 744/84 43/36 1/87 0/462 8/06 Yo
1/31 817/51 47/19 1/91 0/278 7/94 \id
0/89 408/75 25/51 0/22 0/186 8/17 v
1/08 463/25 49/02 1/53 0/188 7/86 YA
1/14 445/09 44/12 2/18 0/19 8/09 Y4
1/00 336/08 35/65 0/47 0/374 7/64 Y.
1/18 738/48 39/82 1/84 0/31 8,00 oeSle

Jsla yaud = Ps
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pH Pearson Correlation 1
Sig. (2-tailed)
M 30
EC Pearson Correlation | -5127 1
Sig. (2-tailed) 004
M 30 30
Ps Pearson Comelation | -525° 427 1
Sig. (2-tailed) 003 019
M 30 30 30
Pa Pearson Correlation A 082 -300 1
Sig. (2-tailed) 090 68 107
N 30 30 30 30
K Pearson Carrelation 058 020 062 274 1
Sig. (2-tailed) 760 815 745 143
M 30 30 30 30 30
oc Pearson Correlation 479 14 A2 | s | 36 1
Sig. (2-tailed) 343 547 504 002 000
M 30 30 30 30 30 30
CaC03  Pearson Carrelation A0 - 165 -190 322 -.240 053 1
Sig. (2-tailed) 106 383 314 083 12 779
M 30 30 30 30 30 30 30
sand Pearson Correlation -138 007 148 | -5GE” -303 | -647 -3 1
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silt Pearson Correlation 164 -047 - 155 647" 209 Hg3” 4997 | -933" 1
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clay Pearson Correlation -021 0a7 - 026 -031 323 310 -187 - 465" 113 1
Sig. (2-tailed) 812 11 891 873 082 096 323 010 51
M 30 30 30 30 30 30 30 30 30 30

** Correlation is significant atthe 0.01 level (2-tailed).
* Correlation is significant atthe 0.05 level (2-tailed).
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oH EC Ps Pa 14 oC CaCo3 sand silt clay
H Pearson Correlation 1
Sig. (2-tailed)
M 30
EC Pearson Correlation - 438" 1
Sig. (2-tailed) 015
M 30 30
Ps Pearson Correlation 679" 568" 1
Sig. (2-tailed) .000 om
I 30 30 30
Pa Pearson Correlation 196 118 -235 1
Sig. (2-tailed) .298 538 21
M 30 30 30 30
K Pearson Correlation 086 -021 067 76 1
Sig. (2-tailed) 650 A1 726 353
il 30 30 30 30 30
oc Pearson Carrelation 31 -048 -168 6537 463 1
Sig. (2-tailed) 073 803 376 000 010
M a0 a0 30 30 an 3o
CaC03  Pearson Correlation 085 006 - 160 434 -.335 -.069 1
Sig. (2-tailed) B&T 875 397 016 070 714
M 30 30 30 30 30 30 30
sand Pearson Correlation 126 - 056 -.003 610" -.067 f23 - 407 1
Sig. (2-tailed) 507 TET 587 000 725 .0oo 027
M a0 30 30 30 a0 a0 a0 30
silt Pearsan Correlation 138 028 - 057 687" -.010 Aa47 A7 -915”" 1
Sig. (2-tailed) AG6 .883 766 .0oo 959 .0m 001 .00o0
M 30 30 30 30 30 30 30 30 30
clay Pearson Correlation .0a2 077 135 -029 188 237 -.297 - 429 025 1
Sig. (2-tailed) 991 G845 ATT 880 320 206 N 018 878
il 30 30 30 30 30 30 30 30 30 30

* Correlation is significant at the 0.04 level (2-tailed).

** Caorrelation is significant atthe 0.01 level {2-tailed).

a0 5 00 b wSheaS aisSnl obul el «hl b yolie Liglsdl Lo

a EC )53l 13

(Evangelou, 1998) ol o iul3dl jausd codl>

S’ LS g Jplmo yhand oSotuanod —Y-Y-F

JrsS 1, S Jelome o jaud cdale a5 ates obbanl b o pege yaud od oyl g G

S sl yind anlllas oyl ,o (Moshi et al, 1974) w)ls i S Jobo 5 s i

FoF Jolaz) ol lis Jolee S 0l yS dopo b g I80T (Siiran 3T e o lLazil M5,

SUSE 50 pealS Ll S pdy STy SLS 5 Gog o5 5l (B0 Wl (o0 gg05e cnl (V-

Sde oy Jobae meeddS Sl S i 6,50 o b g o5 5l 6yl B aimg il aslllas 540
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(s S13) gm0,

pH EC Ps Fa K s]s;
H Fearson Carrelatiaon 1
Sig. (2-tailed) .ooo
ol a0
EC Fearson Correlation -.386" 1
Sig. (2-tailed) 035
Il 20 20
Ps Pearson Correlation -5427 435 1
Sig. (2-tailed) oz 016
I~ a0 a0 a0
Pa Pearson Correlation -5327 A197 N=2ch 1
Sig. (2-tailed) oz 021 .aon
I a0 a0 a0 a0
b FPearson Caorrelation -.235 547 5057 2e47 1
Sig. (2-tailed) 210 anz .aa1 036
Il 20 20 20 20 20
o Pearson Carrelation -Az207 406 7847 A30T Tl 1
Sig. (2-tailed) ooz 026 .aao ooz .aoo
I 20 20 20 20 20 20

* carrelation is significant atthe 0.05 level (2-tailed).
= Coarrelation is significant at the 0.01 level {(2-tailed).

(Pdaw iy SB)
pH EC Fs Fa [ 0
pH Pearson Correlation 1
Sig. (2-tailed)
5l an
EC Pearson Correlation -.340 1
Sig. (2-tailed) [EE
] a0 an
Fs Fearson Caorrelation -173 -134 1
Sig. (2-tailed) 360 482
] a0 an 20
Pa Pearson Correlation - 36S" -.0a4 849" 1
Sig. (2-tailed) 047 22 .noa
[ 30 30 a0 30
K Pearson Correlation -.074 -1432 A04T cl== 1
Sig. (2-tailed) Nag=le] 443 005 024
] 3o an an an 3o
oc Pearsan Caorrelatian -.354 -1 Fas 728" 46T 1
Sig. (2-tailed) .0a1 RELK .0an .ooo 010
] a0 an 20 an a0 20

* Correlation is significant at the 0.05 level (2-tailed).
=, Correlation is significant at the 0.01 level {2-tailed).
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Abstract

Potato (Solannum tuberosum) plays an important role in human nutritron due to high
produce and an alternative for some grain such as wheat, rice, and its compatibility with
different soils and climates. Phosphorus is one of the most important elements required for
potato and after nitrogen and potassium, its proper application is necessary. On the other
hand, the application of excessive phosphate fertilizers to creat problems such as Poisoning
Plant, inbalance in nutritron uptake, decrease in growth and yield, contamination of surface
and subsurface waters and inbalance in biological of Soil. Therefore, due to the importance
and positive and negative effects of phosphorus in plant nutrition and in human nutrition and
health, this research was done to study the quantity of available and soluble phosphorus in
soil. It was also performed for improvement and amendment of nutrition management and
proper fertilizer recommendation and reduce environmental hazards that caused by use of
excessive phosphate fertilizers in agricultural lands around Mojen cityt. It located 35 km
from the Shahroud city. For this purpose, Soil samples were collected from 30 fields under
cultivation of potato in two stages ( the first stage was before planting and the second stage
was after the crop harvest). From each site, soil samples were collected from two depths: 0—
25 and 25-50 cm, a total of 120 soil samples were collected and global position system
(GPS) was used to determine the sampling locations. The soil samples were analyzed to
measure for solution and available phosphorus and the amounts of pH, EC, K, %OC, CaCO3.
Statistical evaluation was performed on all results and was used Pearson correlation method
to investigate the correlation between variables. For geostatistical analyses the elements
semivariograms were developed and then the suitable theory model fitted to the experimental
semivariograms. The information generated from the fitted models were applied to make the
use of ordinary kriging for estimating the value of elements in the unknown locations. All
above mentioned steps were performed with GS+ software and preparing maps were carried
in GIS environment. Spatial distribution map of factors was do basis on standards of
research institute of soil and water.

The results showed that the soil samples had slightly high alkalinity, high calcium
carbonate and Potassium available, relatively suitable organic carbon and very high available
phosphorus concenterations. Therefore, in this study, it is suggested to avoid the application

of phosphate fertilizers in lands around the city for at least 2 -3 Years.

Key words: potato, available phosphorus, soluble phosphorus, Mojen
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