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Abstract

Introduction: Today, the concept of soil quality (SQ) has been widely used to know the capacity
and limitations of soils in different environmental systems. The degree of land suitability is
determined by its capacity to provide services and its flexibility against external conditions. The
production of plant biomass is one of the most important functions of soil in relation to food
security. The share of dry land in Iran's agricultural production, especially wheat, is very
significant. In terms of area, about half of the total agricultural lands, and in terms of production
volume, about 10% of all agricultural products and about 30% of the country's wheat production,
are related to these lands. Therefore, maintaining the soil quality of these lands is very important.
The main goal of this research is to model and quantify the soil quality of part of the rainfed
agricultural lands of Dezpart city using integrated multivariate analysis and also to determine the
minimum effective data set.

Materials and methods: This study was carried out in a part of the rainfed agricultural area of
Dezpart County. A total of 119 soil samples were collected using the composite method from a
soil depth of 0-30 cm. Soil sampling was conducted in a stratified random manner to include all
the different geomorphological units. The geographic locations of the sampling points were also
recorded. The samples were then transferred to the laboratory and their chemical-fertility and
physical characteristics include reaction (pH), electrical conductivity (EC), organic matter (OM),
total nitrogen, available potassium, absorbable phosphorus, calcium carbonate equivalent (CCE),
texture, bulk density, mean weight diameter (MWD) of soil aggregates, soil gravel content and
cation exchange capacity (CEC) were measured. Then the soil quality was determined using two
datasets: total (TDS) and minimum (MDS). A multivariate analysis method was applied, where
appropriate scoring functions assigned a score between zero and one to each data set member.
Additionally, a weight coefficient was calculated for each member. Finally, the soil quality index,
indicating the degree of desirability, was determined using three indices: Nemero (NQI),
cumulative weighted index (IQI), and simple cumulative index (AQI). A spatial variation map of
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soil quality was then prepared using the Inverse Distance Weighting (IDW) method in
geographic information system (GIS) software.

Results and Discussion: The results of the principal component analysis (PCA) test indicated
that there are three main components that cover 78% of the total variance changes. The first
component alone accounts for about 41%, while the second and third components account for
25% and 12% of the total data variance, respectively. Based on the correlation analysis between
soil components and characteristics, five characteristics, including organic matter (OM), silt
content, gravel, pH and EC were selected as minimum data set (MDS). In the total data set
(TDS) collection, the highest weights were assigned to silt and sand (0.093 and 0.095,
respectively), while the lowest weight of 0.050 was assigned to bulk density (BD).

In the MDS set, the highest weight was related to organic matter and silt and the lowest weight
was related to pH. The soil quality of the region was generally classified as medium based on the
two indices of AQI and WQI. However, the NQI method indicated that the soil quality was low.
Among the three selected indices with different functions and data sets, the weighted soil quality
index with the minimum data set and nonlinear function (WQI_MDS_NL) was chosen as the
superior model due to having a higher sensitivity index (or a larger standard deviation). The
spatial soil quality map, prepared for this study, showed that approximately 50% of the
lands in the region had an average soil quality, while the other 50% had low soil quality.

Conclusion: Organic matter, silt, pH, gravel, and electrical conductivity (EC) are the main
characteristics determining the soil quality of the region. In addition, the stability of soil
aggregates, bulk density, and lime are the most important limiting factors of soil quality
in the region. Therefore, it is suggested to use appropriate management practices, such as
conservation tillage and the use of organic fertilizers, to improve these characteristics.

Keywords: Conservation Tillage, Food Security, Inverse distance weighting, Nemero Index,
Soil Functions
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4 - Additive Quality Index

5 - Weighted Quality Index

6 - Nemoro Quality Index

7 - Geographic Information System

)3 b iS58 sla S5 I LgT aan o L &
LB S glas STHETL (Glodomy ) gbas & ST
5,555 (1) dS e eslial oS i e (6
&l T8 5 gl gloo gl 31 (S 0 e i (sl Lo
s 3 gLals 3 Wl o oS el ST S b))
o3lizal 33,5 il e STl (glaosls 53 ooy (sl S
LS S oS adS b5l 5o e e i sla s
LS S S e ST S (sla S s ol
35T on (3 555 ey Calibes (gl 1S e e lie
(S &S Candy ) Gos S sbul b 3gy ol (1Y)
A5 LS S gl Sl Sy e 4 il 5 e
o o ac Jolis SQ o piantinr (sla Jow s, UL
235l D ¢S 5o sla 39 sl (D s
6 g o 0 L O 5y 230 i | g S 0 S 5
Sy S aly asla oSG s il plest D)
et laasled (FO) Col ST ST IS Sy
Ll 5 i Gl 3 48 dmen 8 S35 ST
'S slaesls s gemmn [(00) LS b ok o 4y ST
3,50y 93 (MDS)*JS\J‘} Slosls 4c sazes s (TDS)
oS L s 03,8 s pb o dnea e
-l plas b5 TDS s (FV FY) Wlots eslicul oS
S o3l LB L 5kl 505 glosls oL y3 7 oo
S MDS 48 Jls j3 s i e Olssl i
JLM\J_”;)\;ﬁ)z\)éfbsu;jwjd:}m
& 2 MDS (slasl ki o Sl barles o  Soan
@lobd ol Lol 8 50053 4 e dilale
55 s PCAY ol ail 3o Lo 5455 (Y0) 52
o 534S s muly LadSISS (a5 ow
@ hlos gla Ssy ol sd oo o3kl MDS (clas!
S e 0SS osls e oS s il Bl g 5 L6 b
Sl eCadiee laasa 5o 4WET Ls,rfrw Cula s

1 - Total Data Set
2 - Minimum Data Set
3 - Principal Component Analysis



LS CiS ledie 5 gl oL e 5 JuK

- 5l a3 VI 58 5 5 4 Ol 5 Ol sles
Jols ailate 55 e o585 90 gladely il o 51 8
(ol ey a3 51 500 Sl by, 3ee 5 5T s
SolomaT 5 (ool ladijln il gy Cow bdkas adbe
5 e S S s by (=00 el
) Sl 0k s 6550
S (518 pdiges

S 5 I 5 SeatE cnsn S
ST 4505 VN sl ¢ Jle (gladisil mmen g adkais
ST (g e Bl Yot Gos Sl (65,5l (A1) IS
oddgluarl  Sslas Jg.ia.: Sl (6)ls i gas ks ags
b ailate 53 &5 55055 e s b 25 8 ol
A=l g3 (IS ssba ssd ey iy owle b
S g 4SSl dby pee s glalis adlate y3 ¢S5y 50 655
Tsb 93 ol YA Slss adigad JS ¢ gazen SIS g5
B -5 P e B, WG T PP PP
5 bt S S5 e S bsed (Sl g
G Sns us Jime KulfT o S K58
(Sl e S (K wlel (gl
FB by oS 0355 (T 28 ( SSU olute
P e o 2l (ST e BB b e find
Mie 5205358 Aol 5 G55 o Sike s A
gl S Loy Gyl D5 b b 5 S0 S
i Sl i S g s (o

o 0y Ko g pmnpha gy & S il
St wlsl oy 4 AL (o sai o (S)s
Doy oS I esle (Casliae dilgnl Sy, 4 S
LSl s 35 xSk qammlsy Slag 65 b Ol g
S Sl s e 5 ST b5 4 (MWD)
5w gl 8 s oSl nSTy o Ll € olae 5
o&ews 5 HI 441V Je HANNA) ~EC &Ko b
(%) sz ¢, 8ol (RPB1000 Juw) o pH
(ol oy 4 e JAST Bg) & O35 Gropes
WS IS el b STy o)y 4 Jalee ndS” Sl S

083 GLacSCSS Sl esliul GIS (g )T Jow 5 4 20
Lo it S0 Dl aallae 5 (o sty (510 ST ol L
(EEST din )3 03 94 05 (513 14 e SO 55
325 s3dmie gl 0353 SLa 235 OA) Sl g s
(IDW) o oy San 3035 hgy akear 513l
SLOK) & 568 1 dOK) ™ I ams K S
0L (gl ¢S s S oS (COK) " Sems 575
5 e slaplide 5o S CodS gLab 55 0ol
PF) ol 0l gy i O K3 o g5 (glailaie
SLaOLSG )3 o ke 3l (L) s (25 2b0 3o (FF
Wl 6L (G513 903

s O agi ol (ol Soa (G s il
ﬁ)dj)}%ﬂb\jlﬁ))SQl NS s Al
Lz o 3l o3lizl b Ot s 55 Ol 53 S5l 53 Ol
-t slaeals s seres il o (Y o) e
Sesliwl &5 5 Eall oy (F (S EiS ola
Sl 0 (553uS ol S S b5 s MDS
S iSOl gl e o g olebis (F s TDS
o3l Ly 4z )l o pite iz o 3 aalllan 5 50 atlats
Slwales Jts 4w s (MDS 5 TDS) o515 45 gozes 33 |
A plel NQI ; WQI AQI Lzl ols

b wey 990

diin (S o
)zot_mjjiot_m\dj_ijzci\jdlk»y}_n«_ﬁb
O 5T o) 3 (i 53 5 Sl 5o b g I
a adlate plisf i 5 S () J&:)wu.uét,v
@igx_:,,jt_w;c}uy,w\w JERUPEP L PR
c).u)'\);d‘ﬁuju)lib}u.upw;ﬂ\‘nﬁ
OFA/ (YA VP L5 Y 00) bl ga Olajla HLaT ol

ol 53,8 gl s 53 VP VL (slos - Kibe ¢ 20 s

1 - Inverse Distance Weighting
2 - Ordinary Kriging

3 - Log Kriging

4 - Co-Kriging



f

\F'f)l.e c\o)wf/\-\.l?(gsj))w&@) &59‘)} Q.S“"L'é"

»MDS dlse 4 dyls 1y 55 Lkl e oS Sbale
RS- PY WPV FANINET(A DINCIN-JC- K g o
b glaales olen 4 5> alpe b 1) (Soocer s
OT & i dp3 Ve 5 S (St o 5
2l (San oy Ve il 5 e Sl
Vol e s 1y (Sesed o it o Glolad b bl
Copp Sl boale & Ol LB il Ao
ok g p 53 o Sl U p e Sl Saen
(St 5 bl izl ) 045 sl Ll 5 4l
(St ales ol 5 343 gy 5 bl o
o ST edd Bl 6T ) (K6 sl axdls sy oV
8 oY L e sl 53 p il Cand (Sen T
U8 dadigai oz 025 (B 51 Olabl (513 8Tl ST
3 KMO 04T 5 dol slaadlge a5 05057

.Mo:b‘w)l{q');

41 9090

5 oo CBlE 5 (g0 5uSLaST 25 4 e 5 penlS
oS a MALO Juw) e b sy o4 ey
Sl Sy, 4 S8 Jols < b s (Sherwood
Fr ¥9) LA e e
B ks (Sl e

95 3 eslaial b Sl ol o ek (sla ela
5 (TDS) S Ghaesls assazms Jald esls a5 gazs
ples b (g jludds (MDS) Jilu (slrosls a5 gazes
S i 3 02 Bl (S0 5 gt (s eler
Sl o2 5,085 o) Cudgdoms Lk o3lizad TDS s
Oy 5 wjp G Siy opl den ol ol &
w25 oy JIMDS (glasl o (sl ol p3Y (63
O3 5l Oods s eslizul (PCA) Lol (slaadd 5o
Wl S 5 48 gamen S5 @ ba jize sl 2alS PCA
Ol i oyt ol (lnosls ds gazes ol &S (G 4
23 3 ge DMLl g S WSaie |y besls 3 34 g0
b ool glaadise Sgy ool 55 (YF) 555 Lais 55 s e

Lgh o Al MDS ol gea ) 5 56855 005 55

. 3512000

3320000 3380000 3440000 3500000 3560000~ 3620000

| \
1700001 230000 290000 360000 410000 470000
\

3508000

3520000 3580000 3640000

3504000

419000

cwm w W @
=
170000 230000 290000 360000 410000 470000

3280000 3340000 3400000 3450000

4220?0 4250I00 4280I00 4310I00 434000 4370l00
(=]
[=3
re
<
=
”
(=}
(=}
e
o
=
o«
=3
(=]
LS
(7=}
[=1
wn
o~
5 (=
©  Soil samples PR o P S
e ™ ™ Kilometers | S
422000 425000 428000 431000 434000 437000

3945 9 Oliw! )3 axllan 3 g0 ddbaio Curdgo (1) CE
Figure (1) The location of the studied area in the province and the country



Y

LS CiS ledie 5 gl oL e 5 JuK

NLS M)
1

L+ (X Xy

33 S Mo o Kla XM ( T35 ,ie X o8
e e Sl (g &S Sl Wslae i D g ailaie
— 8 s Y0 e paS Sl gl Y0
(FY) 55a
B Cuds” Silw S

Ol s Skl meas sl SSUS Gl b,
é})@j“.?;;i‘))g.})‘))}?jd;l;&;r&;uaf
S s WQD s ez (AQD o3l razs
53 (F) s eslizal (F B Y SYslee) (NQD) ) 50
by Ol bales aen 0 cosle e i)
Lojs WQI s, s S o 55 i wjf
Wil ails 6 YL 05 &S Glales a5 03 Sslane
2 s el Sl Sl Gt Soenl )
3 355 oo dwlowe Laosls L}Skb—;@.i}l:o polie ulal

Aib el S la Shs 2504 5L

= Sj )
AQl = ) —
i=1
It ()
WwQI = Z Wi Si
i=1
VP2ave + P2min (f)
NQI =
2
n—1
X
n

Sl S5a p 5kaal ST e ¥ B Y Laly,y o
2 053 WiHbas alons Jas 12 5 Jast o 93 oy
T s 4y Jole w25 05037 o o 5147 ol S35
Prmin 5 Pave POl e s 0L ) L“;}:) Sl N g
Sy odd S el il 5 oKl 55w
Aas o Ol 1) Wesls 4o gamms 55 B 30 S
MDS 5 TDS o315 45 gas 35 2 51, Vb sl st ls
03353 (&5 gad (g5 dmtip0 Lkl dslone Jis b 4
3 8 alons S L iST JS el

(D3l 9 (H3059

Slas S alai o 8 5 Ol &8 gl S
- T 205 @ pll (il ogline Ll e Sl
oslazul b o313 4o samen 93 & 5> aasles Oljsl i 3 5%
30 ) 3 ) s plel (FA) Lol Lo 25, )
o L )3 5 LT lstle ) b Sl e ki
S e e i 0 T S5l 5 s, 6T
4y S e et 1) OT 48 g JS7 6 s02es 4
Sl 0T o Coanl odiasOlis (il iy dze &5
plesl Y a3es SPSS 6T A Bles 5 aseiT ol V)
LD

e s el basled (a5l ¢ (23055 51 g
LalgT Canle 5 plie 035 Oslite Laasled 4 255l
G e 25 JB L e JB (L, B S
Syl IS e ls 6 B s 1) bales 3551 Ol
Gl 008 dn g Gl Lisd A g Rb oS
ol iludley wls T ilws,lstenl el
5 e G olel 4 Jad ) e p e &5 550 0
2Ol (Bl jeSia5 o sl a0 S e S
S sla F5s . 0V) Cl e OT jslas Cons
~ S50 (53 r o 05,5 a4 oy sllan i
Sl oslas il iy T i w0 & Gl
oS 0T Shie i 2 8 G s (& e i)
S G Shs (75 Gar ) ol oslas il
03 8 (4o b sgrlans) Cool o glon T Laws d
Al pss 03 S WSl ki G5y o SKibe dsle I
5 28T .0Fcvr v) pH Wik 3 55 5 SAR
kel Y e o wp b oml 5 YU glawlenT
5 (ol Ll 4 Sa kT 35 ol
STl 51l 5y 40 5 8,8 5 STl aL ¢ 5 e s
okl &l )| GlailinT 35do- 5 gt ol 53 (FV F) L)l
23kl G‘}: AV R g A - PR IS PR
b o e paslaal 5 Lol S1)1) Jgudr 55 55 (o
o plonil ) dhslne 3 o3lizul



fyY

\Fo¥ JL@;. c\a)uf/\-\.lq-(‘_;j)}wd«b@) 69|)j ‘_,;w.\...@.n

Sl dds i Sl ediasOlss i Conles o li S cwis” S el b3
Ll S LS s S el ) SQI sladite mtjltel (51 ol 2 700

S 55 50 slas SHLSTL La et Ls Sion &

§[ = SQlnax ®) g el (YY) 555 oy 3 Jgemme 5 Shas Lile &Sl

SQlnin 3p5 e 530S > Shas S (glaesls OS>

SQImin )SQImax c(;.:-wl.“a- u.a:-\.& SI f 4.2;‘) BE
r,%;,,;\w.;}_;wajgwdumu;,»wuu
b oodd awloes SQI luie lus 5 STi> C5 5 0

' ua:-l_.& s eslatwl ol &L-:»’L.o— da:-l.& Mbu 45

WHLKen 5 als bow g oS Col  SSSG(SD sl

(FY) 355 0 denloen & dslae 1 g old Lo 5 (Y4 0A)

S S T 39 4 (Aol @lgi g BT (1) Jgu
Table (1) Thresholds and scoring functions for soil characteristics

YU d
- 5yl ‘5]”. @‘}5 ©O) A W L) Ol A 6\5 CC,’" Uﬂ;ja_)
. - . optimum Upper Lower Type of .
Resource Linear scoring functions threshold  ghreshol threshold function Soil property
d
8 15 EC (ds.m™?)
Slngh et 1 xs<L 1.9 1.3 ﬁﬁﬁs BD( rcm-3)
al. 007) £ = d1-09X"" L<x <u ' ' 'E‘Zﬁté‘? o
01 U-L S U 13 5 SAR (mmol/l)
B 20 5 G (%)
34 0.35 MWD (mm)
Ezg'(?gg)o o1 K<L 15 3 s+ 7  CEC (cmol/kg)
Velmuru _ x—L more-is-
o (200031 f(x) =401+ 095— Lsx<U 2 05 better  OM (%)
1 xzU 0.2 0.05 N (%)
35 15 K ( ppm)
Andrews s Sy b g S S VL pl5 5 S 6.5-7 8.5 55 pH
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e 25 35 15 Optimal  Clay (%)
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One of the above functions (depending on
the conditions 20 30 10 CCE (%)
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Table (2) Descriptive statistics of the physical characteristics of the studied soils

e sl

- e F
K-S  Kurt. Skew. = 7 Ave. Max. Min.  Range Soil property
CV  Std. Error
143 .63 -403 16.1 .488 3274 4539 16.80 28.59 C (%)
155 415 -1.67 179 .758 4596 57.07 873 48.34 Si (%)
185 3.78 182 50.7 .996 2128 59.21 421 55.00 Sa (%)
097  -94 .26 49.6 .558 12.17 2400 2.00 22.00 G (%)
125 -26 .78 65.4 .015 .26 72 .01 .70 MWD (mm)
.075 -.65 21 9.0 011 1.36 1.66 1.10 .56 BD (g/cm3)
079 -1.04 -042 22 .015 7.49 7.81 7.20 .61 pH
.097 -1.00 355 416 .024 .62 1.13 21 .92 EC (dS/m)
124 -19  -705 454 .049 1.19 2.16 .50 2.21 OM (%)
.067 -53 142 346 1109 3473 6650 8.00 5850 CCE (%)
119 1.19 359 325 .002 .08 .16 .01 A5 N (%)
.063 -52 140 431 2085 5228 11048 2.60 113.09 P (ppm)
100 -61 .041 311 6.093 21195 388.84 84.99 303.85 K (ppm)
119 .62 -488 20.7 511 26.79 3894 1041 28.53 CEC (cmol/kg)
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Table (3) Correlation between different chemical and physical characteristics of soils

BD MWD G Sa Si C CEC K P N CCE OM EC pH
1.00 pH
100 o~ EC
100 236 ... OM
1.00 -417 -21° 397 CCE
100 oo 78 214" e N
1.00 .59 3y 4577 012 . P
1.00 4617 522 -230° 4297 219" -016 K
. - - w3107 -
1.00 234" 383" 492" -016 .60 R .+ CEC
482
- - - - - - 240" -
1.00 .61 501" 490" .75 g 79 R 5o C
1.00 2417 o015 .28 2417 016  -0.02 .246° 0.08 -0.06 Si
100 o -67 414" 463" ana” age” 219 -57 -0.18 265" Sa
100 2157 oo e 043 -2000 . -192° 045 .. 005 189 G
1.00 184 e 008 5177 3087 2297 3017 5257 ) . 4517 2360 . MWD
L0 0 0.14 014 007 ) -235  -233° 306 ) 370" BD
0 ‘ ) ) ‘ 3977 375 : ) 3777 292" 187
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Table(4) Principal components, eigenvalues, common variance and rotation matrix

PC3 PC2 PC1 principal components
s o lT
Statistics
o [V
1.267 2.808 4.352 Rk
Eigenvalues
058 obls o yd
variance
5 bl
78.191 66.141 41.082 T R Heod

cumulative variance

b adl e 2o o s Sle
Rotated Component Matrix

-117

-588
-.165
185

-.254
-.384
-.267
.182

-.204

-686
-.102

.103

152
433

.338
.385
484
.299

468
936

-.928

-121
.168

-.637

-.708

462
713
-.589
.768
460
.354
.673

.738
-.137

-.258

-.219
.563

pH

EC
oM
CCE

A T Z

CEC

Si
Sa

MWD
BD

Ji\.:n MWD Aaﬁjil..u G ‘LS"\’. v.iu\..u S SAR géjhUo upj..a:u e :BD Lu_i_ulg)\ gL.i‘.LA EC
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Table (5) Weight of total and minimum dataset members

MDS TDS
03 oS g il 035 oS i bl S s
weight communalities weight communalities Soil property
0.052 161 0.069 .702 pH
0.237 q27 0.065 .665 EC
0.252 173 0.074 758 oM
- - 0.065 .669 CCE
- - 0.080 .816 N
- - 0.058 592 P
- - 0.068 .691 K
- - 0.068 .698 CEC
0.081 .825 C
0.257 .790 0.093 .949 Si
- - 0.095 971 Sa
0.20 .615 0.066 677 G
- - 0.060 .613 MWD
- - 0.050 514 BD

OM 55515 dsls 3 b CEC s 1S b 555 o Kke MWD o Ko 1B ¢ gl ks o SAR g pl o suains 2 BD ¢ S U ylas EC
Jolas olS Oy S CCE (Gl b6 s P ooy 10 ol ST (2188 S (285 PH coslizal b5 ol K e JS 055,25 N ¢ JT sle (5 goms

s S ;09 wlel g dxdlla 80 dilaio ST Cuds” Curdy (V) J9ue
Table (6) Soil quality status of the study area based on different approaches

o s LT
Descriptive Statistics e o jlads
BBl e Number of

Standard 2ol (glles- # oS Al Sl <l el s model
deviation Std. error Ave. Max. Min. Range Type of index

0.04009 0.0037 0.600° 0.7 0.48 0.22 AQI_TDS_L !
0.05036 0.0046 0.476 ¢ 0.61 0.32 0.29 AQI_TDS_NL 2
0.06817 0.0063 0.651°% 0.84 0.48 0.36 AQI_MDS_L 8
0.07159 0.0066 0.541°¢ 0.77 0.37 0.39 AQI_MDS_NL 4
0.04194 0.0038 0.597° 0.71 0.49 0.22 WQI_TDS L 5
0.05229 0.0048 0.469 ¢ 0.61 0.32 0.29 WQI_TDS_NL 6
0.07505 0.0069 0.660 * 0.87 0.47 0.41 WQI_MDS_L !
0.08005 0.0074 0.549 ¢ 0.81 0.37 0.44 WQI_MDS_NL* 8
0.02593 0.0024 0.399 ¢ 0.47 0.32 0.14 NQI_TDS_L o
0.03317 0.0030 0.313f 0.4 0.21 0.19 NQI_TDS_NL 10
0.04173 0.0038 0.401°¢ 0.51 0.3 0.22 NQI_MDS_L 1
0.04341 0.0040 0.328 0.46 0.23 0.24 NQI_MDS_NL 12

el s e O] e 4 sl Cag o g 13 e O] e 4y &S e dSSH g -
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Table (7) Correlation between soil indicators

1# 2 3 4 5 6 7 8 9 11 12
AQI_TDS_L 1
WQI_TDS_L R
987 1
NQI_TDS_L N .
995" 983 1
AQI_TDS_NL . . .
7607 7517 764 1
WQI_TDS_NL " . " "
7597 7667 762 993 1
NQI_TDS_NL o . o o -
7587 7487 7617 1.0007 .92 1
AQI_MDS_L o . o o - "
608" 584" 601 6627 644" 664 1
WQI_MDS_L " - - - - - -
628" 609" 626 685~ 6717 687" 995 1
NQI_MDs_L " - - - - - - -
594”5717 601 6717 6527 6747 989" 991 1
AQI_MDS_NL " - " - - - - - -
6457 6577 650 7707 7747 7717 8957 9147 902 1
WQI_MDS_NL " - - - " - - - - -
6647 686" 668 7787 7917 778" 869" 892" 874 1995 1
NQI_MDS_NL " - - - " - - - - - "
6437 6557 649 7707 7747 7717 8967 9147 903  1.000” 994 1

#1: AQI_TDS_L, 2 WQI_TDS_L, 3: NQI_TDS_L, 4: AQI_TDS_NL, 5: WQI_TDS_NL, 6: NQI_TDS_NL, 7: AQl_MDS_L,
8: WQI_MDS_L, 9: NQI_MDS_L, 10: AQI_MDS_NL, 11: WQI_MDS_NL, 12: NQI_MDS_NL
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Figure(2) The relative importance of (a) total and (b) minimum data set members in determining
soil quality.
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