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1- Typic Cacixerept

2- Fluventic Haploxerepts

3- Typic Endoaquepts

4- Typic Halaquepts

5- Vertic Endoaquepts

6- Depletion Factor Rative
7- Enrichment Factor Rative
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EPP=(Ke/CEC)*100 (¥)
Kol Joloeo amol(mmol/I)
Kex b5 wuwliz(mMeq/100gr)
‘CEC 558 Jols cus,ls (Meq/100gr)
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Table 1- Classification of soils study

SE g USDA WRB
Soil Series
JEl b Typic calcixerepts (Clayic) Haplic Calcisols
Dashaghol
o Fluventic Haploxerepts (Calcaric, Siltic) Haplic Fluvisols
Hesepestan
>0 22 Typic Endoaquep (Calcaric, Clayic) Haplic Gleysols
Darbrod
x5 “’b Typic Halaquepts (Carbonatic, Siltic) Haplic Solonchaks
Jabalkandi
el el Fluventic Haploxerepts (Calcaric) Haplic Fluvisols
Aghchegale
e Typic Halaquepts (Carbonatic, Siltic) Haplic Solonchaks
Arablu
L’;’;_ Typic calcixerepts (Siltic) Haplic Calcisols
Kookia
o) Typic calcixerepts (Siltic) Haplic Calcisols
Rashkan
&Yl Typic calcixerepts (iltic) Haplic Calcisols
Balanj
ek Fluventic Haploxerepts (Calcaric) Haplic Fluvisols
Baranduz
olv>  Fluventic Haploxerepts .\ o 1ic Siltic) Haplic Fluvisols
Didan
é?.‘) . Typic Endoaquepts Haplic Gleysols(Calcaric)
Sarajogh
A o9 Typic Endoaquepts (Calcaric) Haplic Gleysols
Chobtarash
e Vertic Endoaquepts (Calcaric) Gleyic Vertisols
Goottape
u’_bus.!)‘

Typic Halaguepts
Ordooshahi ! quep

(Carbonatic, Clayic) Haplic Solonchaks
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Figure 1- Location of area study
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Table 2- Chemical characteristics of irrigation water resources

>l el S e
Parameter Baranduz chay Shahr chay
oSl cola culls 0.24 0.21
Electrical Conductivity(dsmt)
Ao o 7.59 7.48
PH
Calcium(megl™) peds 3.00 1.80
Magnesium(meql™) o e 1.40 1.00
ez 0.04 0.10
Potassium(megl)
| 0.44 0.43
Sodium(meql?)
09 ggacne 4.89 3.34
Total Cation(megl?)
<l 4.90 3.30
Hcoz (meql)
Ay 0.21 0.16
So042(meql?)
0l gen 5.31 3.66
Total Anion(megl?)
e o 0.30 0.29
Sodium Adsorption Ratio(meql™)
sloee e ggozee 153.60 134.4

Total Soluble Salts
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Table 3- The amount of pH, organic matter, cation exchange capacity, Calcium Carbonate Equivalent and Electrical

Conductivity and the relative depletion or enrichment their

Ploca b el OlS

o (b A e

; T osle S0
“ﬂ_’ s S < (‘;i anic @9‘_"‘5 ‘J"P‘" S Sl Depletion Factor Rative
Soil serie Us.er o n?atter Eatlon ol ca:)czlum Electrical Enrichment Factor Rative
H  (ghgh exchangeable  carbonate Conductivity PH OM CEC  CCE
g kg capacity equivalent (ds m) EC
(cmol®kg™) (g kg?)
&l
Jel il Garden  7.60 19.34 23.82 232.50 0.60
Dashaghul % 705 953 21.75 190.00 54 108 203 110 122 111
Virgin
&b
Ol Garden  7.60 20.04 24.13 122.50 1.90
Hesepestan % 750 1514 20.72 132.50 0.68 101 132 116 082 279
Virgin
&l
s;y0»  Garden  7.60 2143 26.11 220.00 0.90
Darbrood s 790  26.79 22.79 232.50 2.29 09 080 115 095 039
Virgin
&b
8 Garden  7.20 16.77 17.50 182.50 2.80
abalkandi % 730 7.92 15.55 185.00 2.50 099 212 113 089 112
Virgin
&l
FREPE Garden  7.80 21.67 23.82 85.00 0.60
Agchegale s 7.30 2376 21.75 40.00 0.91 107 081 110 113 066
Virgin
&t
o e Garden  7.80 20.73 21.36 225.00 0.60
Arablu K9 7.20 26.32 20.20 170.00 1.20 108 079 106 132 050
Virgin
&t
LSS Garden  7.90 271.72 26.90 130.00 0.70
Kookia . 710 1817 23.83 125.00 0.58 11115 113 104 L2t
Virgin
&b
LI Garden  7.20 21.20 23.08 220.75 0.90
o )
Rashekan 5. 720 32585 21.75 237.50 0.79 100 0.65 106 083 114
Virgin
&t
=YL Garden  7.95 29.59 21.35 100.00 0.80
Balanj K9 7.35 30.52 19.17 150.00 0.65 108 099 111 067 123
Virgin
&b
59k Carden 759 27.49 23.78 185.50 0.60
Virgin
&t
ol Garden 7.78 25.16 23.46 147.50 0.80
Didan S 105 2283 24.34 180.00 0.66 110 110 09 082 1.21

Virgin
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&L

ghls  Garden 710 2376 27.29 110.00 0.90

Sarajogh S 768 2213 29.52 140.00 0.62 092 107 092 079 145
Virgin
&b

Slyoss  Garden 775 27.49 26.24 277.50 1.50

Chobtarash s, 710 3541 24.35 225.00 1.25 109 078 108 123 123
Virgin
&L

wo  Garden 740 2959 29.08 220.00 1.70

Goottape % 7.60 3891 30.56 235.00 130 097 0.76 095 094 1.30
Virgin
&b

wligs)  Garden 710 21.43 24.50 202.50 1.00

Ordoshahi % 701 2843 22.27 207.50 0.92 101075 110 098 109
Virgin
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Table 4- Distribution of three particles of sand, silt, clay series studied under the gardened and virgin users

SK (g S5 oy G o el Depletion Factor Rative
Soil serie User Clay Silt Sand Texture Enrichment Factor Rative
Clay Silt Sand
Jil o Garden gl 39 35 2600 CL 0.89 Loa 117
Dash aghul  Virgin % 44 33.75 2225 L ' : '
Ol Géfd_en ¢k 2150 4350 36.00 L 100 L16 0.88
Hesepestan  Virgin ,$ 2150 3750 41.00 L
sy Cardenél 49 3500 16.00 C 0.1 L1 L10
Darbrood ~ Virgin 5, 54 3150 14.50 C ' : :
«cuS o Gardenglh 15 6500 2000  SiL 120 0.03 14
Jabalkandi  Virgin 5, 1250 7000 1750  SiL : : -
miag]  Gardengl  va 4000 3100 CL 100 114 0.86
Agchegale  Virgin Y4 35.00 36.00 CL ' : :
Jo,  Gardenéh 29 4500 2600  CL 116 0.97 0.1
Arablu  Virgin s, 25 4650 28.50 CcL : - -
LSsS Garden ¢l 34 3750 2850 CL 117 0.83 L10
Kookia Virgin &, 29 4500 26.00 CL ' : '
o, Garden ¢ 24 40.00 36.00 L 19 Lo7 0.83
Rashekan  Virgin <, 19 37.50 43.50 L ’ : :
=YL Garden ¢ 2150 40.00 38.50 L 0.9 103 Loa
Balanj Virgin 5, 24 39.00 37.00 L ’ : :
jeshb Garden ¢ 3750 4250 2000  SiCL 103 116 074
Baranduz  Virgin <, 3650 3650 27.00 cL : : -
ok Garden ¢, 34 4250 2350 CL o8 0.89 L1
Didan Virgin ,<, 3150 4750 21.00 CL : - -
ashle  Garden ¢l 4025 3875 21.00 C 091 0.99 Lo
Sarajogh ~ Virgin s, 44.00 39.00 14.00 C ' : :
Sly s Garden ¢l 1650 3250 51.00 SL 13 103 091
Chobtarash ~ Virgin <, 1250 31.50 56.00 SL : : :
S Cheb Garden &b ;
45 gl rden ¢ 31.50 50.00 1850  SiCL 100 115 074
Goottape Virgin 3150 43,50 25.00 CL
5 Garden &b
alig)] _ rden ¢k 5000 3250 17.50 C 114 0.93 0.83
Ordoshahi ~ Virgin s, 44.00 35.00 21.00 C

SLW 991 ¢ SlCL(_;?lm) o) P?J C:L?“’) < SlLL;J.:.M: F9J ¢ L :<(_;c5l : L()"’) 1991
Sandy Loam, Silty Clay Loam, Clay, Silty Loam, Loamy,Loam Clayey
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Table 5- The amount of soluble potassium and the mean + SD of the change and the depletion or enrichment factor of their
relative
Lo G815 2 puilan dunns o (b 50,5
e Sl g0 ilo dan . e
. - oyl
S g The mean + Standard deviation ey ~ e
Soil serie 33 T N %Achange Depletion Factor
User pawlly i CumdPAR gl gy Rative
Potassium absorption ratio Potassium soluble PAR Ksol Enrichment Factor
(mmol11) Rative
PAR Kool
g
Jel Labs Garden 0.25+0.08 0.25+0.08 3297 ©39.84
Dash aghul e 0.20+0.16 0.18+0.15 ' ' 132 140
Virgin
) & 0.17+0.08 0.24+0.11
Ol Garden 0.25+0.19 0.34+0.26 -33.22 -29.62 0.67 0.70
Hesepestan e
Virgin
& 0.20+0.05 0.2640.07
922 Garden 0.29+0.21 0.31+0.23 -31.00  -1549  0.69 0.85
Darbrood e
Virgin
&b
0.56+0.25
@5 Jr - Garden 1.43+0.60 0.68+0.32 #6119  *-59.00  0.39 0.41
Jabalkandi e 1.65+0.69
Virgin
&b
PULPESS Garden 0.26+0.03 0.28+0.02 <4039  *-43.93 0.60 0.56
Agchegale S 0.43+0.03 0.50::0.04 ' ' ' :
Virgin
g 0.18+0.03 0.18+0.02
9o Garden 0.10+0.06 1.34+1.06 %8105 *.86.88 0.8 0.13
Arablu 55
Virgin
g & 0.30+0.16 0.26+0.03
24 Garden 0.17+0.06 0.26+0.03 7966 **100.86  1.80 2.01
Kookia Ko
Virgin
!
oK, Garden 0.30+0.08 0.35+0.09 6297 +4927 037 051
Rashekan e 0.79%0.25 0.69%0.22 ' ’
Virgin
&b
YL Garden 0.26+0.08 0.2940.08 *-41.37 *-40.21 059 0.60
Balanj 55 0.44+0.13 0.49+0.15 ' ’
Virgin
e 0.1040.07
593050 Garden 0.26.0.01 0.13+0.08 6135  ©-6580 o 0.4
Baranduz S 0.38+0.01 ' :

Virgin
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&b
RE Garden 0.43+0.17 0.47+0.18 5519  *-63.67 0.45 0.36
Didan e 0.96%0.76 1.28+0.10
Virgin
&l
Bl Garden 0.52+0.37 0.63+0.45 83,61 ©7778 184 178
Sarajogh Ke 0.29+0.26 0.36+0.33
Virgin
&b
ol e Garden 0.06+0.01 0.08+0.00 w9501 *-0513 0.05 0.05
Chobtarash 9 1.09+0.14 1.56+0.20
Virgin
&l
45 Cgh Garden 0.04+0.01 0.06+0.02 ws 0681  **-0533 0.03 0.05
Goottape ke 0.21+0.01 1.21+0.01
Virgin
&b
spligs) _ Garden 0.14+0.07 0.16+0.06 w8340 *-87.03 017 0.13
Ordoshahi Ke 0.84+0.17 1.20+1.06
Virgin

P< Sy il o 3 09 4 e s P< o) Jloin] aw (0 30 Jb pme i P4/ 0 Jloin] o (0 g8 Hb jme i
Being significant at level possibility<0.05 **: Being significant at level possibility<0.01 ***: Being significantat level =
possibility<0.001
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Table 6- The amount of Exchangeable potassium, Exchangeable Potasium percentage and the mean + SD of the change and
the depletion or enrichment of their relative

shre Blyoul £ Sl dug o O o b aulse o516
S gy &) The mean + Standard deviation (G2 JOVE YRV SH ;
"o w " - . N
Soil serie User PO el doyd PP (Jold punlly Kex “oAchange Depletion Factor Rative
ExchangeablePotassium ExchangeablePotassium EPP Kex Enrichment Factor Rative
(meq 100gr) Percentage EPP Kex
. &l
el Lol 2.75+1.32 330.42+122.76 i i
Dash aghul V?gﬂe; 3.12+1.50 350.43+127.01 1181 314 088 0.97
&l
QNS 2.88+2.04 271.32+191.76
o =19.39 -6 . :
Hesepestan V?gi(:\e; 3.58+2.52 288.89::204.28 613 081 094
&l
39y oy 1.82+0.04 185.30+4.26 i i
Darbrood VCisragricri]e; 2 9510.05 199 294 25 18.84 7.01 0.81 0.93
&l
@S e 4.17+1.97 284.28+134.47 «7571  +97.83
Jabalkandi V?gﬂe; 237112 143.60+:68.18 ' ' 176 198
L &l
sl s 3.07+2.18 285.46+202.10
*40.22  *53.57 . :
Agchegale V?gi(:\e; 2.19+1.56 186.87+131.69 1.40 1.54
&l
Jox G ¥.68+1.73 306.77:144.76
arden -19.06  -14.42 0.81 0.86
Avrablu Virgin %, 4.552.16 358.50+169.14
&l
LSS 1.79+0.86 188.63+90.01
i Garden *-34.24  *-25.78 0.66 0.74
Kookia Virgin %, 2.72+1.30 253.79:120.82
£l
o, Gaf den 2.40+0.07 215.90+142.76 -59.46  *-56.98 0.41 0.43
Rashekan /jgin < 5.92+0.08 503.89+149.14 = ' '
&l
=YL Garden 2.25+0.13 186.39+168.61 -16.65  -7.19 0.63 0.93
Balanj Virgin . 2.70+0.14 201.90£169.14
£ -53.34
55,0 Gaf e 2.05+0.07 189.95+6.64 w  *49.00 0.47 051
Baranduz Virgin 4.39%+0.28 372.42+23.80 ' '
&l
s 1.49%0.73 135.90::66.89 %-29.67
U- - Garden m_27.02 0.73 0.70
Didan Virgin %, 2.04+0.98 193.20:£93.90
&l
Gl 2.37+0.97 145.15+102.91 $ 5265 5627
Sarajogh V?gﬂe; 3.47+2.87 331.58+330.69 ' ' 0.47 0.44
. &l
55 o 2.98+1.54 306.21+158.02 -90.00
SR Garden " 6.79 1.00 1.07
Chobtarash Virgin 3.66+1.87 285.81+177.95
. &l
a5 Ogh 2.19+1.14 247.32+130.72 ” o
: Garden 8459  *75.63 1.85 1.76
Goottape Virgin %, 1.31+0.74 157.18+78.87
. &l
aligs)l Gard 5.5420.04 529.19+25.29 + 2159 1377 0.78 0.86
Ordoshahi |, oen 7.06+0.04 613.70-292.14 ' : : :

Virgin
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Table 7- The amount of Available potassium, Non-Exchangeable Potassium and the mean + SD of the change and the
depletion or enrichment of their relative

Jhre G150l £ Sl A lie

o g8 | s 55

‘_gww

S The mean * Standard deviation ol an
Soil si:;: Sl o3l BB by IO s oanrliy ;‘T; ::f Depletior_l Factor
User Available Potassium Kay ,g<nex Enrichlfnatl¥eF
Non-ExchangeablePotassiu R ent Factor
(mg kg ) ative
Kav Knex
g
Jel Labs Garden 345.69+59.39 541.62+24.89
Dash aghul e 355.10+221.75 505.51+£79.90 293 735 0.97 107
Virgin
&l
Ol Garden 275.18+51.77 594.94+127.21
Hesepestan S 295.70+94.78 660.61+53.74 692 986 0.93 0-90
Virgin
&
29y @y Garden 190.85+19.54 618.18+3.54
Darbrood 9 205.32+9.40 542.13+26.36 -1.06 1391 0.93 114
Virgin
&l
s Je Garden 295.37+270.34 708.18+299.60 R
Jabalkandi K9 168.20+39.04 643.53+43.53 7539 10.05 1.76 110
Virgin
&
sl aeé] Garden 291.15+170.39 560.10+1.27 «49.01 .66 149 0.90
Agchegale ie 195.30+9.43 620.00+2.83
Virgin
&
J oy Garden 310.20+300.98 629.19+187.87
Arablu e 382.35+112.02 627.50+293.44 -18.87 026 0.81 1.00
Virgin
&l
LSS Garden 195.65+42.58 647.47+£52.96 .
Kookia 59 255.05+150.90 613.00+12.73 23.68 562 0.76 1o
Virgin
g
o, Garden 223.10+52.09 520.15+164.25 -
Rashekan S 514.27+66.068 563.20+83.56 =67l 784 043 0.92
Virgin
&
=YL Garden 193.19+£26.50 548.00+38.89 -8.50 -9.97 0.92 0.90
Balanj e 211.13+41.22 608.14+ 158.18
Virgin
&b
593k Garden 191.92+28.28 652.49+28.49 *-49.07 1.23 051 101
Baranduz e 376.90+260.94 644.25+55.51 ' '

Virgin
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&
Sl Garden 145.89+86.62 458.15+53.95 +.3327 +16.26 0.67 084
Didan S 218.63+30.63 547.10+17.11
Virgin
&l
ngl)l.,, Garden 158.97+114.36 671.00+£69.30 +.53.19 “4.60 0.47 105
Sarajogh Ko 339.64+215.87 641.50+7.78
Virgin
&
55 o Garden 306.69+219.01 569.49+92.63
ol e - -
Chobtarash 5 395.42+12.37 611.71+90.65 2244 6.90 0.78 0.93
Virgin
&l
a5 Ogd Garden 276.65+£125.38 567.50+78.49 + 4956 )
Goottape e 184.31£77.40 602.60+61.38 ' >99 150 0.94
Virgin
&
sl Garden 532.83+30.15 486.00+53.75 .
-16.77 -25.30 . 74
Ordoshahi e 640.20+111.43 650.65+50.42 6 083 0
Virgin
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Table 8- Comparison of the buffering capacity of
cultivated and virgin soils

SK gmw e ~ Jgua P
Soil serie Gardened Virgin P table
by (5 8L Cud b
Potassium Buffering Capacity
(PBCK)
o oy 647.50 236.10 +50.000
Arablu '
Sy o 135.3 573.20 «520.000
Choobtarsh
a5 Cgh 145.3 8.869 +90.000
Goottape '
dall axé] 242.3 7.560 040,000
Aghchegale
o) 803.3 274.9 ++0,000
Rashekan
1500 *_'u usj
W =B863.BE1lx-55.09
1300 R*= 05354 Gnntape
1100
T 900 Garden
g 70 (3= 145.33x- 176.E1 A o
500 F* = 0.9603 ._'(A_
- / Virgin
100
-1000, 008 2.00 4,00 &.00
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Figure 2- The potassium isotherms in the studied series soils
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Introduction: Multiple biological and physiological processes in the plant, including carbohydrates and
proteins formation, activation of 50 enzymes for energy transmission as well as reducing water losses from leaf
pores, are mostly affected by the presence of potassium in the plant. In order to test this hypothesis, five soil
subgroups (Typic Calcixerepts, Fluventic Haploxerepts, Typic Endoaquepts, Typic Halaquepts and Vertic
Endoaquepts) belonging 15 series of gardened and adjoining virgin soils were described and sampled. The
studied soils had been influenced under horticultural practices for over five decades.

Materials and Methods: The soil samples were analyzed for different K forms, K adsorption and physico-
chemical properties after air drying and grinding to pass through a 2 mm-sieve. The particle-size distribution was
determined by the hydrometer method (Bouyoucos, 1962). The total carbonate in the soil expressed as the
calcium carbonate equivalent (CCE) was determined by a rapid titration method (Nelson, 1982). Organic matter
(OM) was measuredby the Walkley and Black (1934) dichromate oxidation method. The pH of the soil was
analyzed in 2:1 CaCl2/soil suspension using glass electrode pH meter (Crockford and Norwell, 1956) and EC
was detected in a saturated extract. The cation exchange capacity (CEC) was measured using sodium acetate (1
M NaOAc) at pH 8.2 (Chapman, 1965). Water soluble K was extracted with deionized water (1: 5 w/v) after
shaking for 30 minutes on a mechanical shaker and later contents were centrifuged to separate clear extract
(Jackson 1973). Exchangeable K was determined by extracting the soil with neutral normal ammonium acetate,
Non-exchangeable K was estimated as the difference between boiling 1IN HNO3 —-K and neutral normal
ammonium acetate K (Thomas 1982).

Results and Discussion: The result showed that for most of the studied soils, long-terms horticultural
practices decreased the amount of different K forms as a result of changes in soils types, agricultural practices
and soil properties. In Comparing to the virgin soils, long-term horticultural and irrigation activities caused a
decrease?? in soluble K from 0.05 (a drop of 15% with depletion factor of 0.85) to 1.48 mmol I*(a drop of 95%
with depletion factor of 0.05), potassium absorption ratio (PAR) from 0.08 (a drop of 31% with depletion factor
of 0.69) to 1.17 mmol I*(a drop of 97% with depletion factor of 0.03), exchangeable K from 12.01 (a drop of 3%
with depletion factor of 0.97) to 285.98 mg kg™ (a drop of 97% with depletion factor of 0.43),exchangeable
potassium percentage(EPP) from 0.49 (a drop of 12% with depletion factor of 0.88) to 3.47% (a drop of 59%
with depletion factor of 0.41), available K from10.42 (a drop of 3% with depletion factor of 0.97) to 180.65 mg
kg(a drop of 53% with depletion factor of 0.47) and non-exchangeable potassium from 43.05 (a drop of 8%
with depletion factor of 0.92) to 114.65 mg kg (a drop of 19% with depletion factor of 0.81). Isotherm studies
showed that the uptake of potassium in gardened series were more than virgin soils. The highest adsorption
values were observed in VerticEndoaquepts (gottape) subgroup.In this series of soil, amount of available k
(potassium soluble + exchangeable K) and expandable clay increased by long-term horticultural practices which
can be effective in increasing K buffering capacity.

Conclusion: long-term horticultural practices decreased K in soil solution and potassium adsorption ratio.
The main reasons for the decline of soluble K can be explained by possible movement of K into the depths,
dense cultivation and harvesting crops as well as high levels of calcium and magnesium in irrigation water of
study area.In comparison with adjoining virgin soils, horticultural practices caused significant decrease in the
amount of exchangeable K, exchangeable K percentage (EPP) and available K. The most important cause of
reduced exchangeable potassium may be related toK uptake by apple trees (The study area is generally under the
apple orchard user) which had the great need for K. Consequently, due to lack of fertilizers application and
agricultural practices,the amount of available K declined in soils about 80percent. On the other hand, In the Non-
exchangeable K amount with long-term horticultural practices non- significant reduction occurred. Since the
amount of exchangeable and available k in these soils is high, it seems to be enough to satisfy the needs of the
regional products.
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