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Tablel. Principal components, eigenvalue and component matrix variables

| cla
PC5 PC4 PC3 PC2 PC1 el
Principal components
1.101 1.560 1.972 3.574 7.583 e 032
Eigenvalue
5.793 8.209 10.378 18811  39.910 () )l
Variance (%)
/. 5 by
83.110 77.309 69.100 58722  39.910 () x5 )
Cumulative variance (%)
o
0.070 0.100 0.120 0.230 0.480 a9 o
Weightage factor
(@53l o3 hole ) Jole
Factor loading (Rotated component matrix)
el YF 0SB o5 » SolS 0,5 L yenl ooyl
0.158 -0.113 -0.874 0084  -00204 TR SE RS 25 05550 Bl s
Invertaz enzyme (ug GE.g™'dm.24h™)
lo,d JTé
0.473 -0.346 -0.499 0.392 0.465 (220 sloyd SJlaske
Particle organic matter (%)
n s L las 2 Sl
0.473 -0.132 .0.825 0277 -0.033 (aistes) S5 8 swaian G
_ Geometric Mean Diameter (mm)
S o5 g o [ERI:
-0.086 -0.195 0.057 -0.883 -0.029 (SE 2755 2 T ke i B 22
- Auvailable phosphorus (ppm)
-0.109 0.014 0.382 -0.827 0.060 (S eSS 2 p S ken) iz JB ol
Available potassium (ppm)
coSa ol p5) s mls JIS
-0.010 0.834 -0.152 0.221 -0.025 (e ol 2 29 5 20 2
E— Bulk density (gcm)
-0.322 -0.731 -0.183 0.308 -0.124 (S 75k 2 25 ko) (27 (9,5 83555
Microbial biomass carbon (ppm)
. ¢ ol
0.880 0.173 -0.130 0.189 -0.081 (S 5k 2 p5kee) 3l
- Ammonium (ppm)
S o5 § L) dm B o5
0.250 -0.120 -0.054 0.474 0.739 (SE 2595 2 £ she) iz LB e
- Available magnesium (ppm)
0.027 -0.049 0.141 0.000 0.935 (0 2 ) o) (S8l Sl
Electrical conductivity (dsm)
-0.114 0.061 -0.047 0.084 0.943 (22,9 JF 0o
—— Total nitrogen (%)
ID 3 ] ‘
-0.084 0.380 0.261 0.348 0.765 (22,2) oy S 028
Organic carbon (%)
lo08 e s
-0.057 0.531 0.226 0.098 0.781 (22,%) (Sley® Do
Particle nitrogen (%)
sblawsd ol m}i-‘
0.362 0.412 -0.194 0.409 0.609 Acid phosphatase enzyme
(pg nitrophenil g'dm. h™)
Cel : e e e & To N
0.076 0.126 0.368 0.421 0640  (Z T T e 2 s oK) Slesl oo
Urease enzyme (ug N g™' dm.2h ™)
Sl 2.5 e a et 5303,
0.210 -0.113 0.081 -0.052 0.804 (S 255 2 05 6le) L3955 9,50 295355
- Microbial biomass nitrogen (ppm)
o
0.129 -0.134 0.060 0.705 0.480 (02) (£ e
I Field capacity (%)
S o5 g o 5
0.143 -0.060 0.493 0.280 0.572 (S TS 2 7 She) iz J ool

Available calcium (ppm)

laools J8lam 51 slasgama (sl oasolel s b b ole oyl s o5 oo syl 5,0 g by ol (sl

Bold face factor loadings were considered highly weighted and underlined were retained in MDS.
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Table 2. Correlation coefficient (Pearson) for highly loaded parameters in PC 1
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3. A= s 2 oo LS L 3 E 3
>ooo5c de BE 8 S 28 3§
. 5} & P y © . S 3\ =S ]
te 18 g 7EE 35 38 1€ Lz s
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<Q S A =1 N .
g Py 5 ° 9
P03
1 e b o saie
Available magnesium (ppm)
1 0706™ O o o) Sl selse
Electrical conductivity (dsm™)
1 0901  0.657" (22,2) J 0350
Total nitrogen (%)
ok sk ok o, 1 3
1 0743 0709" 0657 (229 sl J s
Particle organic carbon (%)
*k *k *k *k o )3 '35y
1 0924 0738 0702 0541 (22,2) slo® IS 0
Particle total nitrogen (%)
5bland ol MPT
1 0703 0712" 0570" 0483 0671 Acid phosphatase enzyme
(ug nitrophenil g7'dm. h™)
*k *ok *k *k sk *k jib)s‘ [v-')-']
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* ok ok ok *% % ** U)B)-LJ GB)SAA 39336)'
1 0.436 0.509 0616 0626™ 0673 0.718 0.655 Microbial biomass nitrogen
(ppm)
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1 0.443 0.675 0.359 0.537 0.545 0.518 0.616**  0.567 2 B e

Auvailable calcium (ppm)

RS VA SIS KPR CHWON LR WCSRIL | I A KPP COMON S

=% Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level
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Table 3. Correlation coefficient (Pearson) for highly loaded parameters in PC 2
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Field capacity (%) Available potassium (ppm) Available phosphorus (ppm)
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1 Available phosphorus
(ppm)
1 0.706™ i JB ety
Available potassium (ppm)
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=**Correlation is significant at the 0.01 level, "Correlation is significant at the 0.05 level
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Table 4. Correlation coefficient (Pearson) for highly loaded parameters in PC 3
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Table 5. Means + Standard error of the different soil properties in different land uses
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Figure 1. Mean comparison of the soil quality additive index in different land uses
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Figure 2. Mean comparison of the soil quality weighted index in different land uses
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Abstract

This study investigated the influence of land-use change on soil quality in the Alandan area of Sari,
with five different types of land-uses, namely pure beech stand and destructed forest stand, ash
plantation, pine plantation, and arable land. Soil samples were taken from a soil depth of 0-10cm,
using six plots (20x20m) in each site, which were selected by random systematic sampling network
(50%100 m). The different physical, chemical, and biological characteristics of soil were measured in
the laboratory. To calculate the soil quality index, characteristics such as field capacity, bulk density,
geometric mean diameter, calcium, magnesium, and phosphorus availability, total nitrogen,
ammonium, nitrogen microbial biomass and urease, acid phosphatase, and invertase enzyme were
selected as the minimum data set by principal component analysis. In this study, additive and weighted
indices were used to evaluate soil quality. The results showed that the higher amount of both additive
and weighted index of soil quality were observed in ash plantation (0.76, 0.25), and their lowest
amount was found in pine plantation (0.58, 0.16) and arable land (0.54, 0.15), respectively. It should
be noted that the weighted index of soil quality in ash plantations was significantly higher than in
different pine plantations and arable land. Also, the results of this study confirm that rehabilitation of
degraded forests using coniferous species, which has led to a decrease in soil quality, such as soil
condition in agricultural land, is not recommended.
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