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Table 1. Independent t-test results comparing different properties of burned and unburned soils

O 0ol Qe t O ga3
Levene’s test T test
ol e 95;‘?f%w‘|drb |
Variables E Sig. t @l Si 5Nbe O s () 'onl ence Interva
9. Mean Standard o=k OIS Yol S

df (2 talled) difference Deviation Lower bound Upper bound

H Equal variance 23.950 0.000 29.963 62 0.000** 1.074 0.036 1.002 1.145
P Unequal variance - - 29.963 39.89 0.000** 1.074 0.036 1.001 1.146
_}T S Equal variance 0.971 0328 14.761 62 0.000** 3.007 0.204 2.600 3.415
oc Unequal variance - - 14761 59.55  0.000** 3.007 0.204 2.600 3415
JS 05 Equal variance 0.329 0569 7.399 62 0.000** 0.074 0.010 0.054 0.094
™™ Unequal variance - - 7.399 58.46 0.000 0.074 0.010 0.084 0.094
Equal variance 1362 0.248 -16.753 62 0.000 -4.209 0.251 -4.712 -3.707
Unequal variance - - -16.753 55.41 0.000 -4.209 0.251 -4.713 -3.706
P
Equal variance 2739 0.103 -3.420 62 0.001 -31.875 9.321 -50.508 -13.242
Unequal variance - - -3.420 6078 0.001 -31.875 9.321 -50.515 -13.235
K
o Equal variance 0518 0474 -0.597 62 0.553 -0.906 1.518 -3.941 2.128
Sand Unequal variance - - -0.597  56.82 0.553 -0.906 1.518 -3.946 2.134
L Equal variance 0.113 0.738 -0.323 62 0.818 -0.469 2.023 -4.512 3.575
Silt Unequal variance - - -0.232  61.99 0.818 -0.469 2.023 -4.512 3.575
o Equal variance 1834 0.181 1.169 62 0.247 1.375 1.176 -0.975 3.725
Clay Unequal variance - - 1.169  60.45 0.247 1.375 1.176 -0.977 3.727
i JE Equal variance 1.786 0.186 -0.796 62 0.429 -0.028 0.035 0.099 0.0425
PD Unequal variance - - -0.796 6019 0.429 -0.028 0.035 -0.099 0.0426
sl J@ Equal variance 1873 0.176 -2.509 62 0.015 -0.032 0.013 -0.058 -0.006
BD Unequal variance - - -2.509  61.07 0.015 -0.032 0.013 -0.058 -0.006
o sb Equal variance 1772 0.188 10.728 62 0.000 18.500 1.724 15.053 21.947
Mois. Unequal variance - - 10.728 61.25 0.000 18.500 1.724 15.052 21.948
e Equal variance 30.488 0.000 1.022 62 0.311 1.107 1.083 -1.058 3.272
Por. Unequal variance - - 1022 39.89 0.313 1.107 1.083 -1.082 3.296
b s Equal variance 0.325 0571 6.874 62 0.000 0.268 0.039 0.190 0.346
BS Unequal variance - - 6.874  61.99 0.000 0.268 0.039 0.190 0.346
s ‘@f_ 25 Equal variance 2,648 0109 1.753 62 0.085 0.174 0.099 -0.024 0.373
SIR Unequal variance - - 1753 55.33 0.085 0.174 0.099 -0.025 0.374
3585 RS Equal variance 0.456 0502 11.914 62 0.000 33.779 2.835 28.111 39.446
&Jf<':‘ .
MBC Unequal variance - - 11914 61.38 0.000 33.779 2.835 28.110 39.447

LB as P () JS 035 ,5 TN () JT 00 S OC 6 5l il,ls Equal and Unequal variance ..l e +/44 5 +/40 Tl 53 Sl cdalilis 5w e
Por. (/) <y sb,y :Mois. (glem®) s 2l J&s BD (glem’®) Lii> J&s PD (/) ) Clay (/) <l Silt (1) o5 Sand (ppm) i L6 etz K (ppm) Sl
Al e (MG gY) s S o355 oS MBC 5 (Mg CO2 g 50il) 4SSl s s SIR (Mg CO2 g7 50il) wly uies BS (/) Jslss
* and ** stand for significant relationships at 95% and 99% probability levels, respectively. OC: Organic Carbon (%), TN: Total Nitrogen (%), P: Absorbable
phosphorus (ppm), K: Potassium (ppm), Sand: Sand (%), Silt: Silt (%), Clay: Clay (%), PD: Particle Density (g/cm®), BD: Bulk Density (g/cm®), Mois: Percent

of Moisture, Por: Porosity (%), BS: Basal respiration (mg CO2 g™* soil), SIR: Substrate Induced Respiration (mg CO g* soil) and MBC: Microbial Biomass
Carbon (mg g%
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Table 2. Descriptive statistics of soil different properties of burned and unburned soils

sl
L paze b S e oS bk e Sl
Variables Treatment  Min. Max. Mean Sig. Standard Standard Deviation
error

Unburned 5.36 5.59 5.51 b 0.013 0.072

pH Burned 6.27 6.81 6.58 a 0.033 0.189

uﬂ S Unburned 4.62 7.46 6.11 a 0.158 0.894

oc Burned 2.24 4.24 3.10 b 0.129 0.728

JS 035 2 Unburned 0.23 0.32 0.28 a 0.006 0.035

N Burned 0.14 0.29 0.21 b 0.008 0.044

Unburned 2.00 7.50 2.98 b 0.206 1.165

P Burned 5.90 8.40 7.19 a 0.144 0.813

Unburned  130.00  270.00 157.50 b 7.042 39.838

K Burned 130.00 270.38 189.37 a 6.106 34.542

= Unburned  12.00 28.00 21.25 a 0.897 5.074

Sand Burned 12.00 49.00 22.16 a 1.225 6.929

e Unburned  34.00 56.40 44.75 a 1.436 8.124

Si;t Burned 29.00 56.00 45.22 a 1.425 8.059

o Unburned  26.00 40.20 34.00 a 0.762 4.310

Clay Burned 22.00 40.00 32.62 a 0.895 5.066

i J&’ Unburned 112 1.59 1.37 b 0.027 0.153

PD Burned 1.14 1.56 152 a 0.023 0.129

< sl _;lfo- Unburned 2.45 2.61 2.53 a 0.008 0.048

BD Burned 2.40 2.63 2.56 a 0.010 0.054

b, Unburned  70.00 93.00 79.50 a 1.150 6.505

Mois. Burned 53.00 75.00 61.00 b 1.285 7.269

Jebss Unburned  38.34 55.20 45.10 a 1.011 5.722

Por. Burned 42.47 49.22 44.89 a 0.387 2.190

Wl is Unburned  0.32 0.76 0.56 a 0.028 0.156

BS Burned 0.10 0.52 0.29 b 0.027 0.155

Sl 25 Unburned  0.90 1.86 1.42 a 0.057 0.321

SIR Burned 0.82 2.20 124 a 0.082 0.462

2585 S Unburned  45.66 79.26 64.60 a 2.103 11.899

ﬁgg Burned 15.98 44.29 30.82 b 1.901 10.754

35555 TN () JT o0 S 0C Lzt 5o 5 a2t 55 :Unburned and Burned .l «/+ 0 Tl 53 i gl g s SASLE Lo pSiles sl me oMl odinslis &ogline oy
Mois. (g/em®) sl JK BD (g/lem®) Lii= J&x PD (1) o) Clay (/) <o Silt (1) o :SaNd (PPM) o LG ks K (pPM) o LG Sied P (1) S
Al e (MG @) s ,Ses 035555 0,5 MBC 5 (mg CO2 g s0il) 4, s SIR (Mg CO2 g7 50il) a3y mies BS () Jodss Por. (1) s

Different letters mean significant differences between Burned and Unburned soils at P < 0.05 OC: Organic Carbon (%), TN: Total Nitrogen (%), P: Absorbable
phosphorus (ppm), K: Potassium (ppm), Sand: Sand (%), Silt: Silt (%), Clay: Clay (%), PD: Particle Density (g/cm®), BD: Bulk Density (g/cm®), Mois: Percent of
Moisture, Por: Porosity (%), BS: Basal respiration (mg CO2 g soil), SIR: Substrate Induced Respiration (mg CO2 g* soil) and MBC: Microbial Biomass Carbon
(mg g

OJATWJQ @b; uAL.»‘J.JM 45‘)\‘" d)J}—)J Jals (PCA) ‘;\'ﬁ‘ ‘5\'&&}‘@4&}”;4}4’6
Ao WY a g 4 0B Cnsed jsme L ad g0 g s wibisls doss (bl Loy s polie
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Table 3. Eigenvalues, variance, cumulative variance and Brocken -Stick criteria for each principal

component
d}» e}i))\./\.a.d J*-;Li).) ML{V‘»J.L-L)‘} &w‘;)s))ge)lﬁi
Component Eigenvalue Variance (%) Cumulative Variance (%) Brocken -Stick Criteria
1 5.75 45.98 35.98 3.38
2 3.16 21.75 67.73 2.38
3 1.80 15.96 83.69 1.88
4 1.31 3.8 87.49 1.54
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Figure 2. The principal component analysis (PCA) diagram for the studied variables (Blank soil
samples: Green circle — Burned soil samples: Red circle): BS: Basal respiration (mg CO, g soil), SIR:
Substrate Induced Respiration (mg CO; g* soil), K: Potassium (ppm), MBC: Microbial Biomass
Carbon (mg g?), PD: Particle Density (g/cm?), BD: Bulk Density (g/cm?), P: Absorbable phosphorus
(ppm), Mois: Percent of Moisture, Por: Porosity (%), N: Total Nitrogen (%), Sand: Sand (%), Silt: Silt
(%) and Clay: Clay (%)
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Abstract

Fire has different effects on soil quality and its physical, chemical and biological properties. In order to
investigate these effects, in this study, various physical, chemical and biological properties of soil in a
part of Arasbaran forest located in Kalibar city that were affected by fire were studied. Soil samples
were taken from burned areas (32 samples) and adjacent areas that were not affected by fire as blank
samples (32 samples) by systematic random method from a depth of 0 to 15 cm and different soil
properties were measured. The results showed that the values of pH, organic carbon, total nitrogen,
moisture content, basal respiration and soil microbial biomass in the blank samples were significantly
higher than the values in burned samples; while the highest amounts of absorbable P and K and bulk
density were observed in burned samples. There was no significant difference in the percentage of sand,
silt, clay, porosity, PD and substrate Induced Respiration in the blank and burned samples. Based on
PCA analysis, absorbable P and Microbial Biomass Carbon were significantly affected before and after
fire, respectively. The results of this study showed that the chemical and biological properties of
Arasbaran forest soils (except P and K) were more affected by fire than physical properties.

Keywords: Microbial biomass, Organic carbon, Phosphorus, Principal components analysis.
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