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Figure 1. The geographical location of study area within Iran, Kurdistan province and Baneh city
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Table 1. Mean of quantitative characteristics in related with studied types

e CU ol 53 sl Wy b Js tu;)\
= e (o5l (o) oot b
&r i Types
Canopy area (m?) Number per Diameter at breast Total tree yp
Y hectare height (cm) height (m)
= 55k
11 90 34 6.7 o > _
Pure Quercus infectoria
Jss—s3be
115 140 37 6.7 et
Q. infectoria-Q. libani
L J
12 170 33 75 o >
Pure Q. libani
e =
12.8 143 35 7 Cokrde
Q. libanii- Q. infectoria
=5 -dss
12 197 36 74 Q. libanii- Q. brantii- Q.

infectoria

Ji'.q—w_.il;&uélﬁ%;)bgsu uﬁ;_]; Slaaasiiae b ly 45 @L:;—Y J gl
Table 2. Results of one-way ANOVA for soil physical properties in different types

. Sl e Sle Lo

Sig. F s df i
Mean square Types

0.178m™ 1.74 166.9 4 o
Sand

Sl

0.320m 1.25 180.7 4 ]

Silt

0.616™ 0.67 59.3 4 o
Clay

G| L;.)lég_f.“’" (a.k.f« olasplis NS 9 /0 C}a.u BE) Lg)bdbu AM:QL.'ZJ*
# Significant difference at 0.05 levels and ns shows no significant difference.

Ko il o 5o St (S5 slaaasein Gl olzil £) - SKla =Y J s
Table 3. Mean (xstandard error) of soil physical properties in different types

-5 = dss b =dss oA Jss Jsis -5k oA sk st
Q. libanii- Q. Q. libanii- Q. Pure Q. Q. infectoria-Q. Pure Q. -
brantii- Q. infec infectoria libani libani infectoria Characteristics
34.8+3.38¢ 37.245.732 23.4+5.19° 27.8+4.682 34.8+1.492 o
Sand
ol
37+2.30° 40.4+4.67% 49.2+7.55% 43+6.45% 33.4+4.242 )
Silt
28.2+3.992 22.4+1.462 27.4+4.052 29245542 31.8+4.722 o
Clay
SR SR SR 3 T s
Clay-loam Clay-loam Clay-loam Loam Clay-loam Texture

NG Lg)\b@m eS| rv\; okas OLis ML\;.A Q}f} LS)")L;‘*" M e OLES u.:SY Q}U.I.A &_éjj;-
The different letters indicate significant difference and the same letters indicate non-significant difference
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Table 4. Results of one-way ANOVA for soil chemical characteristics in different types

Dlay o 5SSk laews
Sig. F Sl o df Tt
Mean square Types
* PLIR |
0.00127 6.79 0.05 4 2
pH
0.0409" 3.04 359 4 ol » minn 35 ,550) (S S0yt
EC (uScm™)
0.165™ 1.81 0.04 4 (op3) Sk I on S
Organic carbon (%)
0.1710s 1.78 0.17 4 (Ao y3) St 1055
Total N (%)
0.118" 2.10 3.08 4 (Aoy9) St ST 05,0 & S I S
C:N
0.001" 6.57 4711.03 4 (0SS 2 p S ko) ol J6 i
P (mg kg)
0.247"s 1.47 209 4 (pSAS 2 p S ko) cdor LB ly
K (mg kg™
0.245™ 1.48 61.32 4 (¢S HAS 2 ¢S5 Jee) o5 oS
Ca (mg kg™)
0.702" 0.54 49.45 4 (eSS »pS ko) SO e
Mg (mg kg™)
_ e Lo
0.196™ 1.66 53.09 4 (A5 g S k) oo
Fe (mg kg™)
0.242 1.48 13.36 4 (0SS » S ko) 55
Mn (mg kg
0.041™ 3.03 1.10 4 (SIS RS de) s
Zn (mg kg™

RG] 6)\5‘_53.& r.:\.& a.L'.A)QLiJ ns 9 /20 Ch.d BE 6)‘)3@ AMJQLL' *
* Significant difference at 0.05 levels and ns shows no significant difference.
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Table 5. Mean (xstandard error) of soil chemical properties in different types

=5 dss
Q. libanii- Q.
brantii- Q. infec

sl —d s

Q. libanii- Q.
infectoria

oA Jso
Pure Q.
libani

-5k
Q. infectoria-
Q. libani

Pure Q.
infectoria

Or J)}.A duw
Characteristics

6.58+0.022

6.36+0.032

6.16+0.02°

6.56+0.062

6.6+0.02 2

5 Ao

pH

389+36.99 2

476.2+36.86 2

504.6+16.642

592.8+84.062

393.2+40.24#

350 S g
(ol 2 mias
EC (uS cm™)

0.65+0.092

0.88+0.072

0.73+0.052

0.66+0.022

0.68+0.082

(hops) S JTop s
Organic carbon (%)

0.76+0.202

0.43+£0.092

0.80+0.132

0.39+0.062

0.58+0.152

S J 055
(M)-‘f)
Total N (%)

0.98+0.192

2.80+0.932

0.98+0.122

2.12+0.652

1.48+0.32°2

Ois s S s
Sk
C:N

72.16+9.02°

42.75+10.87¢

99.85+22.1748

47.20+4.13°¢

19.50+2.86 ¢

oS o) odr LG i
(558
P (mg kg™)

2386.2+120.32

2368.2+157.12

2663.9+154.32

2687.0+272.82

2213.8+67.452

Clr 1B ey

(¢ SAS 2 p Sk
K (mg kg)

53.28+1.732

47.76x2.472

44.52+5.082

49.44+2.16%

45.36+1.324

2 e S He) ol S
(¢ 558
Ca (mg kg)

41.76+7.082

35.35+1.922

36.86+4.762

36.14+1.622

33.26+3.292

oS he) B e
(¢S54
Mg (mg kg™)

42.29+1.362

40.92+0.582

41.86+1.42°2

35.23+4.654

36.51+2.432

2 Sk oo

(o S5k
Fe (mg kg™)

28.32+0.082

24.78+2.962

28.55+0.152

28.13+0.362

28.62+0.062

2 eSS k) 5K
(p S 5ks
Mn (mg kg™)

2.38+0.262

1.71+0.25%

2.74+0.322

1.68+0.282

1.82+0.20°

oSk S

(o S5k
Zn (mg kg™)

S d)";{"" eS| r.:\.& sy OLES ML:.A &J)f—)d)lég;'u Sl s OLES u.;\(d;;l.fw k_éjf-

YAY

The different letters indicate significant difference and the same letters indicate non-significant difference
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Table 6. Results of one-way ANOVA for soil microbiological characteristics in different types

Sl e SSLe e
Sig. F Sl o df <
Mean square Types
0.165" 181 0.04 4 DS e 0356
MBC (mg kg™)
0.754™  0.47 456 4 O35/ 3,5 03585
MBN (mg kg™)
0.049"  2.88 3.50 4 0358 (23,550 03585 4 (S (525,5em 03555 S
MBC/ MBN
S plie o 2
0823  0.38 389 4 Jplie gy
g Mic
0382 110 0.26 4 IS e
qCO,

G| 6)'3‘5’\:.4 r.l.c skaaslis ns B v /00 C}a...« BE é)bk;lx» sy OLiS *

ssignificant difference at 0.05 levels and ns shows no significant difference.

S s gl 53 S (655 sms Sor slaaasiin (Ol olzd) £ ke =V i
Table 7. Mean (x standard error) of Soil microbiological properties in different types

o —5 0 — J e —J = J Js5 -5 = 55k »
e Gmmn wme Qo wmg T
. libanii- Q. . libanii- Q. ure Q. . infectoria- ure Q. -
brantii- Q. infec infectoria libani Q. libani infectoria Characteristics
160.5+15.32 184.2+20.32 178.9+7.22 167.9+£8.92 177.9+£135¢% P S 25
R R R R R MBC (mg kg?)
03875 (s 5% 02585
86.3+20.6 59.6+16.2% 110.5+£17.82 44.4+2.0° 71.0£10.6% 1
MBN (mg kg™)
S J.J;i:‘ 035585 Smns
2.3+0.61 3.6+£0.648 1.8+0.32 3.8+0.22 2.7+£0.58 055 5 u{bgtﬂ 03585 4
MBC/ MBN
S sl o 42
2.8+0.34 2.3+0.18 2.6+0.12 2.5+0.18 2.3+0.28 .
g Mic
SIS e
288.5+74.78 219.1+40.1% 247.7+12.3% 255.9+21.9° 282.3+51.3% qCO
2

Die ity Ol 53 Sbt Cysby e sl OLE s

o iaS (8 JS8) L3 syl b ol s 5 5l 0L
(VJ—{\A:/)J?N)JLAJDH\?-

S d)";{""‘ eS| r.:\.& sy OLES ML:.A ‘—é)f"} 6)‘:;;*& eS| s OLES d';\( Q)Lila k_éjf-
The different letters indicate significant difference and the same letters indicate non-significant difference
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Figure 2. Combined effect of forest types and season on soil microbial respiration.
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Figure 4. Comparison of soil moisture at five forest types (I-LBI) in different seasons
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Figure 5. Comparison of soil temperature at five forest types (I-LBI) in different seasons.
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Figure 6. PCA classification chart for sampled plots and soil parameter
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Abstract

Soil microbial respiration in forests constitutes a significant share of carbon dioxide emissions in
terrestrial ecosystems and is very sensitive to environmental changes such as soil temperature and
moisture and the type of vegetation. In this study, soil microbial respiration and two environmental
factors including temperature and soil moisture were conducted in five forest types in four seasons. Soil
microbial respiration was measured by the closed bottle method, soil moisture in the laboratory and soil
temperature with a thermometer simultaneously with soil sampling in areas of surface soil (0 to 10 cm
depth), and the relationships between soil microbial respiration and environmental variables were
analyzed. The results showed that the soil microbial respiration rate is significantly higher in the wet
period (spring). The pure Quercus libani types with an average of 0.090 throughout the year had the
highest amount and the pure Q. infectoria types with an amount of 0.078 mg/g of soil per day had the
lowest amount of microbial respiration. Also, no significant difference was observed in soil microbial
respiration between forest types.

Keywords: Carbon dioxide, Spring, Pure Quercus libani, Pure Q. infectoria.
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