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Table 1- Statistical description of physical and chemical properties of soil samples

o Jero Ok Sl S sl S gl S

(CV.) S.D.) (Mean) (Max) (Min) (Units) (Soil Characteristics)
135 252 18.66 23 7 (%) (CCE) Jolao dS liy)s°

102.99 5.85 568 2133 0.13 (dS.m™) EC) S ystcylon
553 045 8.13 9 6.9 - (PH) Sk a0
7218 898 1244 53 1 (%) (Clay) s,

40.29 1828 4537 96.6 0 (%) (Sand) ;)%

38.01 16.03 42.17 78 2 (%) (Silt) e

18.21 8.50 46.67 80 153 %) (SP) gl gl

53.84 0.14 0.26 0.70 0.03 (%) OO0 Jops
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ey B skt 991 32 (1 00k o0listas] (sl Juro 15 o509, < 5 —Y Jguir
Table 2- Combine input in the models used to estimate available potassium

onts el e o e sl 5399 Joe o
(Not selected variable) (Selected inputs) (Model Name)

- CCE, SP, pH, Sand, Silt, EC, OC, Clay ANFIS-1

CCE SP, pH, Sand, Silt, EC, OC, Clay ANFIS-2

SP CCE, pH, Sand, Silt, EC, OC, Clay ANFIS-3

pH CCE, SP, Sand, Silt, EC, OC, Clay ANFIS4

Sand CCE, SP, pH, Silt, EC, OC, Clay ANFIS-5

Silt CCE, SP, pH, Sand, EC, OC, Clay ANFIS-6

EC CCE, SP, pH, Sand, Silt, OC, Clay ANFIS-7

ocC CCE, SP, pH, Sand, Silt, EC, Clay ANFIS-8

Clay CCE, SP, pH, Sand, Silt, EC, OC ANFIS-9

Q}a)—' CJLG (Y’) J5J> Sl 00 00)5] (Y‘) Jj» BN o.\.o"wbd) L& )bfu 9 B> 59959 LgLQ]M )‘ ‘554 aolol 99 s

‘51.0‘;).:5 )l oolawl l) u.\> JA[S MLA Lg)LAJ.\A (5‘)" l) L& JMMO)LB\))?S»\A)MWM Mb&ouoj).uswsja (5‘)"
,» (CCE, SP, pH, Sand, Silt, EC, OC, Clay) <ébag; @ a0 oS 5 lp WE Jade 5 ol B> (6,508 ke 50l
Ao oo ol KiSilos adlaie =g WS IS b des slp Jly, ol el Cewd

©dz B iy (g5luie 50 B (593,59 comliv S 3 sl gl 4 LS (yg03] gl -V Jgur
Table 3- Gamma test results to determine the right combination of inputs in the modeling of available potassium

V Cod 3 laitiw! glas (Gradient) cuis (Gamma) LK ouuid il o Juw
(V Ratio) (Standard Error) (A) @) (Not selected variable) (Model)
0.35356 0.0024098 0.053414 0.013844 - ANFIS-1
0.27376 0.0027897 0.079656 0.010719 CCE ANFIS-2
0.35931 0.0015931 0.057966 0.014069 SP ANFIS-3
0.45107 0.0032562 0.061487 0.017661 pH ANFIS-4
0.35329 0.002995 0.062509 0.013833 Sand ANFIS-5
0.41194 0.0031149 0.053692 0.01613 Silt ANFIS-6
0.4319 0.0030753 0.040931 0.016911 EC ANFIS-7
0.65429 0.004242 0.024583 0.025619 oC ANFIS-8
0.41835 0.0019652 0.05416 0.01638 Clay ANFIS-9
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Figure 2- Comparison gamma value changes chart versus standard error (M test)

Colan ( JT oole s oy duoyd) Jold oaisesls yjgel

HB pliy (29,5 Y 50 9 PH 5 bl Cusb; (S0 Sl
doe aazgl co S 13 ladae Sue lpea Do

St lp (el anadsS) (53 - (orae ailbasny

(Subtractive) (sabanish (o9, b vl W

ot Sl & 658 (srae e )Ll G e @l
S oolaiulsyge aslllacs ge dilaie jo d> BB aewly

Joe ;o las0g,s -l ool (V) I 9 (F) Jguz jo w8 )8



ol)m 9 ‘sal,Y.:

\Al

Slas,e Al Gios sl delllaes jge dilate o L JB
Az g 1) Gl s ddlaie o Q> BB jaud 6 pdy s

Ve 5l Gl Cendlys anllans jgo aihain ;o i B el
S g |y ddlaie 0 Gl BB sl (603 5 5l oo
shoslawl UL (Mir et al., 2016) |, Ken g o (F Jgo)

Sred Sy Slp Fean gras aSD adbarug Jos

3955 (Bl guisadiad g 5l eolisiul b iz B memsliy (5L ure 5l ool oy ol -F Jgur
Table 4- Results of available potassium modelingby usingsubtractive clustering neuro-fuzzy
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R? RMSE R?

RMSE

0.90 4.27 0.95

(20l (ganadys) el
ANFIS (Subtractive clustering)

3.58

80 -
70 -
60 -
50 -
¥ 40 A
3 30 -
4 20 -

10 4

0 ——————

(Available K content)
i bl pewly Jlade

——test target —test output

0 5 10 15 20 25 30

35 40 45 50 55 60 65 70 75
s diges

(Samples)

Sl ddilain j0 i P puwliy (oo (g S o3Il pwolie g ous .>,3T,.g polio Hlogei —F ST
Figure 3- Graph of the estimated and measured values of K in Miankangi region
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Abstract

One of the important and complex steps for nonlinear modeling is pre-processing of input data in
order to select the appropriate combination of them in the model. The gamma test was used to select
the optimal combination of input variables for available potassium modeling in this study. The M test
was used for determining the optimal number of data needed for modeling. Eight input variables were
used for modeling. Modeling the available potassium was done by the number of optimum points and
selected variables with subtractive clustering in the fuzzy neural system. The results showed that six
variables (clay percentage, silt, organic matter, electrical conductivity, saturation moisture and pH)
are the optimal combination of variables in modeling the available potassium in Mian-Kangi region.
Also, 112 of measured data (60%) were considered as suitable data for the modeling training section
using the M test results. The results indicated that the M method has better accuracy and speed than
the trial and error method for finding the appropriate number of input data in training section. The
results of modeling also indicated that the fuzzy neural method has high capability and performance
in estimating the amount of available potassium in the soil of Mian-Kangi region (R? = 0.90 and
RMSE = 4.27). Also, organic carbon percentage was the most important input for modeling and
predicting the amount of available potassium.
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