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Table 1. Two-way analysis of variance (GLM) of soil chemical and biological properties (Bold numbers indicate
a significant difference at the 5% level)
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Figure 2. Mean comparison of soil chemical properties (mean =+ standard error) with growth form of Q.brantii,
soil depth and rate of oak trees decline (Bars on columns indicate error bars and the same alphabet
letters indicate no significant statistical difference)



v FoA L YAY Lo OFF Lol Y 5)led qeaain Jlo ool SIS el o]l i alors

Sase gSlas ss )y \A}\/;:.JL;W" eSS PRAES
GY JSL) o9

S St Sald il 8l L as ol ol gl

ohrga S IS 03550 5 I oS e (ol
ol oljasls bal (g0 Vo-Y*) (p ) Ges 0
Hlacie 4ol 50 Wl dalg: S a4 JT olge g9
5 S o ol ool Lo ) 5955 5 JT 08
5 90 o a8 (ol (I Lo 5l o] poliel s
Brady & Weil, ) SIS ¢l ols sl i
5 S Jlade als cnlple b e (RalS (2015
99 3 53 (SaSiS Sad Gl b SB
Sams s asley ge oljazlss g oljails Jiugy 0,8
Sade el ol jo oy all s SaSes
Sy ain Glgiean S an cubadlsl S Y
Wang et ) 29,50 yiw 5 pedglio sl Sl
ezl prals 5l e g a8l rels (al., 2020
o Sals SLe 09,500 slocadld dos iol58l
Hu@awswﬁuw‘ﬁﬁw)éjoo;
SLS ,0 59— &5 ,> (Peng & Tian, 2008)
U abBly e g Cugh) Dl ) sloay Hsboa
o8l aS 6 sbas o(al., 2011; Xu et al., 2016
Jedoan SLo (g und (Some )3 Kol
Quercus ) jwdiuod boly Lz 0 510 g Jlg;
C—wloai 5155 J_Sas 51 o (ilex
ool S ol yuiye38l (Rodriguez et al., 2017)
SoSis i olab o S e, cdale
=i 5l Cemilon § i L allie gly a5 il

S gy gloamazin )0 b She duylis

O gy @8 93 5 50 Al (il jlade oS ol plas
55 o 5 Sl bgly 4 5 09y st S b Y
$4) pys Ak U5 FaSits Sad Gl L e
denSTes pyF oo YOO 4y VABA 5l (0o YO
Sjasls byl jo Lalecdl ol 05 0 55 ()5
3 Sasis it olab o gyl S OIS
859565 (r S (ST JS2) wis 28l Bes g0 5o
g 99— oljasli boly 5l iy oljails bgly jo 09,5w
g ol5a0ls bgls 1o o e S L ] Jlade iSTas
oSS Lab 55 0aliis ol Gas 50 0 52
Sl , Kod s Ca i a0 P-Y0 g
= S e AT/ Y i ) sl s 4 SaSis
Ao S oS5 kS oS e VATV 5 0 S5LS
oS ke YVIAA 5 055 LS 1 S (oo YYIFY
Lol )3 (nm) 9 P sloages o0 p 55 LS
G 3 (9,50 835555 (S Jlas oljasls
VAUAY e dy agocs  SaSis i s o koo
(o ¥ IS ael cws g 055 LS 1 0,5 Lo
=29, P30 93 12 50 Sloysl ma sl o o i
S0 )0 9 S oaw Gas jo oljasll g oljails
BRI WS VARSI OX S UV W N P
o oaidljl pasigal o )TsSKae VYYIOF 5 199/ A
oy 5o Sn B fE e o VOIFY ay i SLS o, S
Pl Al 3 S5 0,5y 50 eudsolil pgiisel
Aoy (i (7 ¥ US0) wel s 4y SouSis
Goe 93 3 g Lol (ag) p)8 90 12 0 (29,500 B0
b S (SaSES pgw Al )0 ol o paiges
VYEIFY 5 oo,s AT b 5es) doys £+-Y0
V- OIYS 5 FOIVS 5 ol3a0ls bsh Gos 30 18 o o)
Orizmed g 39 (S5aS Ll bsly Boe 93 p2 10 0o
s Gee )l yin S Sl Ges jo )] jloie
s S S asls (0¥ USE) dol Caws 4
=V Gmos yo ljas s 5l sy slaily iy,

29 Seilu VoY Boe 5l il (500 Sl



Yo

S — =] >% 09
| B % 09-§€
2 —Ee———————] % S£-ST
L —e=] % SI>
e — YY)
= —E % 0956
® ] 9% S6-ST
| % ST
| e >% 09 E!
o HEE % 09-5€
& —Ee=] % SE-ST
s— =] % SI>
s e 2% 09
| ——E=———1 % 09-5¢
——— e TR
i — — L7 B

10-30 cm

yasls bal

0-10 cm

=z

10-30 cm

0-10 cm
Q.Standard)) !, s I

|

=% 09

% 09-5¢€
% SE-S1

% ST>

=% 09

% 09-6€

% SE-51

% ST>
=% 09

% 09-5€
% SE-61
% ST>
=% 09

% 09-6€
% SE-51

% ST>

10-30 cm
axls lagl

0-10 ecm

10-30 cm

0-10 ecm
Q.Standard)) »!; <l L,k | Q.Coppice)) ol;

30 A

Olddos mlis ;o bgly su Stz (L0 S

59w Lhels (Hosseini, 2017) cusl 03,5 G

3

sl 00l b et al.

T
o
=

(=)
—

(1.8 Lo Buny uoneandsay [pseg

) B (A 559 6 s 5

% 09-5¢
% S€-S1
| % ST>

| % 09-§¢
| % SE-S1
% ST>

GOl

=00 09

b

10-30 em
Q.Coppice))

=% 09

j Al sl

0-10 cm

250 1+
200 A

ab
H de
0-10 cm

fﬁ

| =% 09
% 09-S€
% S€-S1

| % ST>

] =% 09

] % 09-§€
% SE-§1
% ST=>

oI 5 = —

*

adls loal

10-30 cm

Q.Standard)) -,

100 A

T
[=1
Wy
—

¢

(g Aap (o8 | 3/N-HT N3 aseaan

-

Fo | T 57 e d (oo ol of S q )

>% 09

% 09-§¢€

% E-§1

% ST=>
=% 09

% 09-§€
% SE-S1

% 1>
>% 09

% 09-§¢

% E-§1
% ST>

=% 09

% 09-§€
% SE-61
% 1>

2

Sl slis ¥ S5

¥

>% 09
% 09-S€
% SE-S1

10-30 cm

% SE-ST

=% 09
% 09-S€

10-30 cm

% 09-5¢

0-10 cm
Q.Standard)) o!; s Lsb|Q.Coppice)) o 4L Ll

10-30 cm
0.7
0.6 - ab

3

a1y asls loals
O.Coopnice)

(I08) xapu] &1[End) [108
e g A

0-10 cm

b

10-30 cm
O.Standard)

0-10 cm
2l adls Lol

150 5

(5 s

S S Galize glomads b (Quercus brantii Lindl) g1yl bl sleosss o S c slo Sy Ol s

Shahrezei (2021) 4 Rozas & Sampedro (2013)

50 ~

T
(=]
(=]
(5
<

=

B uoqae ) SSELLOLE [BIqOIOTAL

R S0 (T K g 57

150 A

(=]
w wy
Guaszad ™b
B o)..nw_.wm“. ﬁﬂﬁgv

Goe «Slpl bol piagy pp 4 axg b (lae sl £ :Ske) S cw; slo Sy

(] o pmo BT pilad asas lis

soil depth and rate of oak trees decline (Bars on columns indicate error bars and the same alphabet

Figure 2. Mean comparison of soil biological properties (mean + standard error) with growth form of Q.brantii,
letters indicate no significant statistical difference)

Syie gLl Gy g L gl baggin 5, slayb) Glis,e (Sasis axj0 g SB 5l gl paiges



Yoy FoA L YAY Lo OFF Lol Y 5)led qeaain Jlo ool SIS el o]l i alors

2l L guon a5 by oo oS i jlade (S
.Cwwl Shahrezei et al. (2021)
2l (9,50 By 9 (29,590 83555 ()5 8Ly
5l i oljasils el S 0 Ll Jlade a8 ols jlis
506 yuS 03Il 3as g0 B 10 g 00g dljasli bl
3 =) 2L Sasiis ol dab g0 j0 oljails bl
5o Ll ils c2alS wigy (ao 0 VO-YD g 0o 0 V0
Sl 4 (0o YO-F4) po SoSizdab
..‘95_13 5o ol oé)_f L.)\—.AJ MLY U § Odu—
8395555 (S S 5l gatie oV g e ol
Gos 95 72 50 (29,500 by S 5l el 2l (095
5 =il 38l W,y (Sl pguw dids b o g S0l
950 6t 5 (9,50 83955 ()5 Sleaasiis
LS L gen a5 i3 S 3 Jlag, 08 b Cod
Jdoas sljasls ciug, .8 .ol Bazgir et al. (2020)
iy Ao 3l 508 ¢ Fo0 SlS gladiy ) AL e
Srmin S pt¥ 5Sp barl ez Sale )
7 i 735 5 03,8 adgi oljasls b e s
LB (19,500 Byt 9 (19,50 839555 () e
Bazgir et al. (2020) jiogi— 10 4S5 (5 sbas o]
WALy sliasls (g, o3 50 (29,500 83555 ()5
=y P03l i 2o Vo 1) (029,500 ot 5 2
S dasuine g0 ,o alilais gl Cavsds ol jasls
ol lagen (9 )See 8t 5 (229,500 B35S
5 e bl gl o 3lasl S 0 I o, S
Ol Stghy (5 slapiagh @l o Lyl Jlobas
Saggar et al., 2001; Kara & Bolat, 2008; Bazgir )
Lol el o0l (et al., 2020; Karamian et al., 2023
bod (Cugb) 4 DSy (09,500 835555 ()5 SleiS
20 5 S olaond 9 (S8 sloaasiine @il
4 (Mori et al., 2016) cul asly troe Jolse
edlS L ioldl ag, dee mls o o o
o=l Gl gl (SaSis lize Gl jo o saiv

deld Cawd 4y dasine 9o

Loy )5 6)lopatged 3o 93 p2 )3 Gl iis

YO-F+) gz (SauSis Soad ili8l L oljasils
o oljasls boly o g cudls sials &g, (ao)0
5 TaSiS Gl eS8 (Fasas b
&S S Cugb, Srals Lulps jo beb b0 Jlg;
595 sl o 80 el wlie 1 s 51 S
e irgh 5l o b o cl iz Sboui;
Fan et al., 2008; o_sls) ,5-i5 5 z,L5 o S5l

Solla et al., 2009; Corcobado et al., 2013;
a_..,l.. (Hosseini, 2017; Mozafari et al., 2019

Glacadld ob; o comlas Bk 5l .ol ouis
Eg—290 5 im0 ol Ol sy 4y =9 5o
3 eoban loa 8l o a S el Gloa_saslis

Curiel Yuste ) ool ool aislo p o) 4 o) K g
et al., 2007; Bazgir et al., 2020; Karamian et
&l s (Sardans & Pefiuelas, 2005; al., 2023

ol Jlade pals 4 aas oo lis S cugh,
Sl |y omtpsSen dnoly oyl (SLS 0 S92 5
AL 5 0S oo 3900 SIS JI olge & 520
i oo JI 8ole 59,9 ol yed 4y o, 2,5
Gl T S o Game Sl b (99,50
S9—Sso (9 Smlad (il g a5 Wk o
(Curiel Yuste et al., 2007; Moyano et al., 2012)
29 e @l yole by i i calnle
o )0 o Lo 5ls g Se (sl ) o oy
Bazgir et ) cul S 09,500 Curex> 09 Jlad
2 rals cdeay Wl b s ames o (al., 2020
S =Y g S (BLS Adye (izmen g Hod S
oS S slaenilS g Ko Lags onisonlii|
St SUS (9,Sen iS5 Bl 55 S50 Jale
Kara & Bolat, 2008; Eslaminejad et al., )
Sl 1y srcwle sk, 5 2les Llyd (20205
o=l 45 S (o0 ol 8 SLE i ol
39 99=S s dnly i Sl ceage Ll 0
Sy kS 5 i g (Fafas bl



S S Galize glomads b (Quercus brantii Lindl) g1yl bl sleosss o S c slo Sy Ol s Y.y

oS il i S 0555 o I S wile) S
et Glossl s (Lol Sbland slaen 5l aseil
4SS CdS Gl oo (ol3aSls g olaily) siug, slap B
solo el 5 ST Cush, L b sljals s, 8
Sty 3 stbea glacalad (li 8l czge I
P& WSy se dgap |y (Ql3E polic 42 2 g 09 o0
Wly> S g pilol> g CodsS Al cuw coles
(2023) (laasly Ly 5ot s oyl gl o
5 el loaasin ow,, o Karamian et al.

el Glpl ol siag, slop S o (S

sl SaSiz julide 0 a5 gl onl mlo

Olid Gl 48 5 & je0 ] dslaie ;0 09250
o S pled g i) sl Sy o5 wed
as sy zb pj 0 oulbolm!] wulBl 5,500 Ol s
oo sl g FuuSes alise ol daulsa,

ugl 5 o C—’L"’ o N &9_“09"’ L)'“M 9 w‘ ‘)uLu}
ldaarine bos lm Glys oo 2l 3ioS
1) L S 69§J‘ °"\*::’L§):¢f°}"'\5‘ ) 9 gs’L"“""*’
aS 0,85 Ty 7L (SaSis Glize sbboad (o
dgaze v jo gk gl Jdod cnl (Saw
S aSiS Sad Gl L sl el Gy 890
S caS 5 Gpilol glaasls (lus o
w23 5 4l i (JS s oI S il
. )—«-’i—"\—>4—>9-’l-’5"x"56’° |.,\_A_, ui._:olf)'"o)j‘
SLe ceiS 5 olie jolie &> 0 oljails Lol
o=l (Sasis S o 0 pae sleasl o Wb

0550 )18 Caglgl o (shag, 8

S Tl
85> 51 053 (6,15l 5 S0, ol e
S3y9liS 8aSils 5 (5,98 9 gty Cslas
eel 05, oyl Az ol Sl O] olKiils

SIS

on w5 Jelse Jl by &8 mlis o
S AS=ES A0 5 S0l G (st £ 2)
Hlel g o re (@l 5bland @5l 0 (26
oisne Slojsl w3l 2 gl (FauSas &z 0 5 Bos
g ol5asls (gy 8 90y 50 o ke ooty
NS FARS{ISVON SR W Sy AR L ES O S E
o Sl S a1 Slolad ol s
SBptsST )0 (28 yolic &5 12 5 @ &3
Cdled oS aslesls lis o Kaegh ogh IS
K3 G Sy 5 29,50 Soxez 4 loygl o3l
L 5To5) T adled 5 ol dily S loans
g0, FY L Ve (S Cugb, oo, Ve ials
doys §e B Y (S casb, gamye Y1 il L
Sei U i ol pls S e iy (rals
O39Sz 50 =Sy Slempl b S
=l ‘o g (Sardans & Pefiuelas, 2005) !
pllw oLz, S 5o ) Sleysl mssl gog e
oo dy cmou 3l laccdled oS il sS04z g5
295 g e (SaSis byl b o il b
9 0dd S Cgh, Sl cage wid s> i
29 so g w3l (nl Clled sl hte ol
5 4S5 oS o oL Bayranvand et al. 2017)
) Slacudlad wansS gl S o sleSox
AS W oo Culon JLad Ol s by S
Sl 009 sy Jmad jo Lo Jls ol JBlos
00t 55 5 sty WsF S Sl bgly 45 LT
L3l s sl i S (5,19 pdiged 5
S Sl (S el 4385 plowil sy Juad
Mg 5 (ol sloceld baus ] s LY
S o paigad fab (i cnl 5 Bland 03l (05
sk
gy PSS ClS w3l iSla s
SaSiit  lis o 3 S s Gos wliails
S5 095 5 e el Csd 4 2010 10 3l S
) 3 et Gladatiie (S 3 o e




vof FoA L YAY Lo OFF Lol Y 5)led qeaain Jlo ool SIS el o]l i alors

Reference
Aliasgharzad, N. (2011). Laboratory Methods in Soil Biology (translation). University of Tabriz
Publications, Tabriz, 546p. (In Persian).

Allegrini, M., Gomez, E.D.V., & Zabaloy, M.C. (2017). Repeated glyphosate exposure induces shifts
in nitrifying communities and metabolism of phenylpropanoids. Soil Biology and Biochemistry, 105,
206-215. DOI: https://doi.org/10.1016/].s0ilbi0.2016.11.024

Anderegg, W.R., Kane, J.M., & Anderegg, L.D. (2012). Consequences of widespread tree mortality
triggered by drought and temperature stress. Nature climate change, 3(1), 30-36. DOI:
https://doi.org/10.1038/nclimate1635

Anderson, J.P.E. (1982). Soil respiration. AL Page et al.(ed.) Methods of soil analysis. Part 2.
Chemical and microbiological properties. Agron. Monogr. 9. ASA and SSSA, Madison, WI. Soil
respiration. p. 831-871.

Attarod, P., Sadeghi, S.M.M., Sarteshnizi, F.T., Saroyi, S., Abbasian, P., Masihpoor, M., Kordrostam,
F., & Dirikvandi., A. (2016). Meteorological parameters and evapotranspiration affecting the Zagros
forests decline in Lorestan province. Iranian Journal of Forest and Range Protection Research, 13(2),
97-112. DOL: http://dx.doi.org/10.22092/ijfrpr.2016.106018.(In Persian).

Azimnejad, Z., Badehian, Z., Rezaei Nejad, A., & Ahmadi, S.H. (2021). Effect of soil properties on
oak tree dieback (Quercus brantii Lindi.) and its ecophysiological responses to different degrees of
dieback (case study: Dadabad in Lorestan Province). Journal of Forest Research and Development,
7(2), 263-278. DOI: 10.30466/jfrd.2021.121027. (In Persian).

Bayranvand, M., Kooch, Y., & Rey, A. (2017). Earthworm population and microbial activity temporal
dynamics in a Caspian Hyrcanian mixed forest. European Journal of Forest Research, 136, 447-456.
DOI:10.1007/s10342-017-1044-5

Bazgir, M., Matini, T., Rostaminya, M., & Mahdavi, A. (2020). Soil microbial biomass and activity of
oak forest in three different regions in Ilam province. Journal of soil biology, 8(2), 155-165. (In
Persian).

Brady, N.C., & Weil, R.R. (2015). The nature and properties of soils. 13th edition. Prentice Hall,
Upper Saddle River, New Jersey, USA.

Bremner, J.M. (1996). Nitrogen-total. Methods of soil analysis: Part 3 Chemical methods, 5, 1085—
1121 DOI: https://doi.org/10.2136/sssab ookser5.3.c3

Chandler, K.R., & Chappell, N.A. (2008). Influence of individual oak (Quercus robur) trees on
saturated hydraulic conductivity. Forest Ecology and Management, 256(5), 1222-1229. DOI:
https://doi.org/10.1016/j.foreco.2008.06.033

Chen, Y.T., Borken, W., Stange, C.F., & Matzner, E. (2011). Effects of decreasing water potential on
gross ammonification and nitrification in an acid coniferous forest soil. Soil Biology and
Biochemistry, 43(2), 333-338. DOI:https://doi.org/10.1016/j.s0ilbi0.2010.10.020

Corcobado, T., Cubera, E., Moreno, G., & Solla, A. (2013). Quercus ilex forests are influenced by
annual variations in water table, soil water deficit and fine root loss caused by Phytophthora
cinnamomi. Agricultural and Forest Meteorology, 169, 92-99,
DOI:https://doi.org/10.1016/j.agrformet.2012.09.017

Curiel Yuste, J., Baldocchi, D.D., Gershenson, A., Goldstein, A., Misson, L., & Wong, S. (2007).
Microbial soil respiration and its dependency on carbon inputs, soil temperature and moisture. Global
Change Biology, 13(9), 2018-2035. DOI: https://doi.org/10.1111/j.1365-2486.2007.01415.x

Curiel Yuste, J., Heres, A.M., Ojeda, G., Paz, A., Pizano, C., Garcia-Angulo, D., & Lasso, E. (2017).
Soil heterotrophic CO2 emissions from tropical high-elevation ecosystems (Paramos) and their
sensitivity to temperature and moisture fluctuations. Soil Biology and Biochemistry, 110, 8-11. DOI:
https://doi.org/10.1016/j.50i1bi0.2017.02.016


https://doi.org/10.1016/j.soilbio.2016.11.024
https://doi.org/10.1016/j.foreco.2008.06.033
https://doi.org/10.1016/j.soilbio.2010.10.020
https://doi.org/10.1016/j.agrformet.2012.09.017
https://doi.org/10.1111/j.1365-2486.2007.01415.x
https://doi.org/10.1016/j.soilbio.2017.02.016

S S Galize glomads b (Quercus brantii Lindl) g1yl bl sleosss o S c slo Sy Ol s Y0

Dilly, O., & Munch, J.C. (1996). Microbial biomass content, basal respiration and enzyme activities
during the course of decomposition of leaf litter in a black alder (4/nus glutinosa (L.) Gaertn.) forest.
Soil Biology and Biochemistry, 28(8), 1073—1081. DOI: https://doi.org/10.1016/0038-0717(96)00075-2

Erfanifard, Y., Feghhi, J., Zobeiri, M., & Namiranian, M. (2009). Spatial pattern analysis in Persian
oak (Quercus brantii var. persica) forests on B &W aerial photographs. Environmental monitoring and
assessment, 150, 251-259. DOI: https://doi.org/10.1007/s10661-008-0227-4

Eslaminejad, P., Heydari, M., Kakhki, F.V., Mirab-balou, M., Omidipour, R., Mufioz-Rojas, M., &
Lucas-Borja, M.E. (2020). Plant species and season influence soil physicochemical properties and
microbial function in a semi-arid woodland ecosystem. Plant and Soil, 456, 43-59.
DOI: https://doi.org/10.1007/s11104-020-04691-1

Fan, Z., Kabrick, J.M., Spetich, M.A., Shifley, S.R., & Jensen, R.G. (2008). Oak mortality associated
with crown dieback and oak borer attack in the Ozark Highlands. Forest ecology and
management, 255(7), 2297-2305. DOI: https://doi.org/10.1016/j.foreco.2007.12.041

Garcia-Tejera, O., Lopez-Bernal, A., Testi, L., & Villalobos, F.J. (2017). A soil-plant-atmosphere
continuum (SPAC) model for simulating tree transpiration with a soil multi-compartment
solution. Plant and Soil, 412, 215-233. DOI: 10.1007/s11104-016-3049-0

Gil-Sotres, F., Trasar-Cepeda, C., Leiros, M.C., & Seoane, S. (2005). Different approaches to
evaluating soil quality using biochemical properties. Soil biology and biochemistry, 37(5), 877-887.
DOI: https://doi.org/10.1016/j.s0ilbi0.2004.10.003

Gorobtsova, O.N., Gedgafova, F.V., Uligova, T.S., & Tembotov, R.K. (2016). Ecophysiological
indicators of microbial biomass status in chernozem soils of the Central Caucasus (in the territory of
Kabardino-Balkaria with the Terek variant of altitudinal zonation). Russian journal of ecology, 47, 19-
25. DOI: https://doi.org/10.1134/S1067413616010069

Hosseini, A. (2017). Variability of nitrogen and phosphorous in Persian oak trees and soil of dieback
affected stands in Ilam. Forest and Wood  Products, 70(2), 231-240. DOI:
10.22059/JFWP.2017.62480. (In Persian)

Hosseini, A., Hosseini, S.M., Rahmani, A., & Azadfar, D. (2012). Effect of tree mortality on structure
of Brant'soak (Quercus brantii) forests of llam province of Iran. Iranian Journal of Forest and Poplar
Research, 20(4), 565-577. DOI: http://dx.doi.org/10.22092/ijfpr.2012.107462. (In Persian)

Imanyfar, S., & Hasanlou, M. (2017). Remote sensing analysis of the extent and severity of oak
decline in Malekshahi city, Ilam, Iran. Journal of Geospatial Information Technology, 4(4), 1-19.
DOI: 10.29252/igit.4.4.1. (In Persian)

Jazirehi, M.H., & Ebrahimi Rostaghi, M. (2013). Silviculture in zagros. University of Tehran Press,
2end Edition. (In Persian)

Kara, O., & Bolat, 1. (2008). The effect of different land uses on soil microbial biomass carbon and
nitrogen in Bartin province. Turkish Journal of Agriculture and Forestry, 32(4), 281-288.

Karamian, M., & Mirzaei, J. (2020). The Most Important Factors Affecting Persian Oak (Quercus
brantii) Decline in Ilam Province. FEcology of Iranian Forests, 8(15), 93-103. DOI:
10.52547/ifej.8.15.93 (In Persian)

Karamian, M., Mirzaei, J., Heydari, M., Kooch, Y., & Labelle, E.R. (2023). Seasonal effects of native
and non-native woody species on soil chemical and biological properties in semi-arid forests, western
Iran. Journal ~ of  Soil  Science  and  Plant  Nutrition, 23(3),  4474-4490. DOL:
https://doi.org/10.1007/s42729-023-01365-6

Mazza, G., Agnelli, A.E., & Lagomarsino, A. (2021). The effect of tree species composition on soil C
and N pools and greenhouse gas fluxes in a Mediterranean reforestation. Journal of Soil Science and
Plant Nutrition, 21(2), 1339-1352. DOI: https://doi.org/10.1007/s42729-021-00444-w


https://doi.org/10.1016/0038-0717(96)00075-2
https://doi.org/10.1016/j.foreco.2007.12.041
https://doi.org/10.1016/j.soilbio.2004.10.003
https://doi.org/10.22059/jfwp.2017.62480

ves FoA L YAY Lo OFF Lol Y 5)led qeaain Jlo ool SIS el o]l i alors

Mehdifar, D., Taheri Abkenar, K., Pourhashemi, M., & Soosani, J. (2021). Modification of structural
characteristics of coppice stands of Brant's oak (Quercus brantii Lindl.) using tending operations in
the forests of Lorestan Province. Forest and Wood Products, 74(3), 311-319.
DOI:10.22059/jfwp.2021.315924.1147. (In Persian)

Mori, T., Wachrinrat, C., Staporn, D., Meunpong, P., Suebsai, W., Boonsri, K., & Kitayama, K.
(2016). Seasonal changes in soil respiration and microbial biomass in five tropical tree plantations in
Thailand. Tropics, 25, 85-89. DOI: https://doi.org/10.3759/tropics. MSMS15-18

Moyano, F.E., Vasilyeva, N., Bouckaert, L., Cook, F., Craine, J., Curiel Yuste, J., Don, A., Epron, D.,
Formanek, P., Franzluebbers, A., Ilstedt, U., Kétterer, T., Orchard, V., Reichstein, M., Rey, A.,
Ruamps, L., Subke, J.A., Thomsen, LK., & Chenu, C. (2012). The moisture response of soil
heterotrophic respiration: interaction with soil properties. Biogeosciences, 9(3), 1173-1182.DOL:
https://doi.org/10.5194/bg-9-1173-2012

Mozafari, F., Karamshahi, A.A., Heydari, M., & Karami, O. (2019). Mapping Dieback Intensity
Distribution in Zagros Oak Forests Using Geo-statistics and Artificial Neural Network. Iranian
Journal of Applied Ecology, 8(3), 31-44. DOI: 10.47176/ijae.8.3.11911. (In Persian)

Muioz-Rojas, M. (2018). Soil quality indicators: critical tools in ecosystem restoration. Current
Opinion in Environmental Science & Health, 5, 47-52. DOI: https://
doi.org/10.1016/j.coesh.2018.04.007

Owliaie, H.R., Adhami, E., Faraji, H., & Fayyaz, P. (2011). Influence of Oak (Quercus brantii Lindl.)
on selected soil properties of oak forests in Yasouj Region. JWSS-Isfahan University of
Technology, 15(56), 193-207. DOI: https://doi.org/20.1001.1.24763594.1390.15.56.15.5

Peng, Y., Thomas, S.C., & Tian, D. (2008). Forest management and soil respiration: implications for
carbon sequestration. Environmental Reviews, 16(NA), 93-111. DOI:10.1139/A08-003

Pourreza, M., Hosseini, S.M., Safari Sinegani, A.A., Matinizadeh, M., & Alavai, S.J. (2014).
Herbaceous species diversity in relation to fire severity in Zagros oak forests, Iran. Journal of Forestry
Research, 25(1), 113-120. DOI:10.1007/s11676-014-0436-3

Rodriguez, A., Curiel Yuste, J., Rey, A., Duran, J., Garcia-Camacho, R., Gallardo, A., & Valladares,
F. (2017). Holm oak decline triggers changes in plant succession and microbial communities, with
implications for ecosystem C and N cycling. Plant and soil, 414, 247-263. DOI:
https://doi.org/10.1007/s11104-016-3118-4

Rozas, V., & Sampedro, L. (2013). Soil chemical properties and dieback of Quercus robur in Atlantic
wet forests after a weather extreme. Plant and soil, 373 (1), 673-685. DOI:10.1007/s11104-013-1835-5

Saggar, S., Hedley, C.B., & Salt, G.J. (2001). Soil microbial biomass, metabolic quotient, and carbon
and nitrogen mineralisation in 25-year-old Pinus radiata agroforestry regimes. Australian Journal of
Soil Research, 39(3), 491-504. DOI:10.1071/SR00012

Sagheb-Talebi, K., Sajedi, T., & Pourhashemi, M. (2014). Forests of Iran. 4 treasure from the past, a
hope for the future, 10. DOI:https://doi.org/10.1007/978-94-007-7371-4

Sardans, J., & Penuelas, J. (2005). Drought decreases soil enzyme activity in a Mediterranean Quercus
ilex L. forest. Soil Biology and Biochemistry, 37(3), 455-461.
DOI:https://doi.org/10.1016/.s0ilbi0.2004.08.004

Schlesinger, W.H., Dietze, M.C., Jackson, R.B., Phillips, R.P., Rhoades, C.C., Rustad, L.E., & Vose,
J.M. (2016). Forest biogeochemistry in response to drought. Global change biology, 22(7), 2318-2328.
DOI: https://doi.org/10.1111/gcb.13105

Shahrezei, H., Faramarzi, M., Heydari, M., & Pourreza, M. (2021). Comparison of some Soil Physico-
Chemical and Microbial Characteristics in Relation to Oak Decline in Different Elevation Classes in
Southern Zagros Forest. Ecology of Iranian Forests, 8(16), 136-147. DOI: 10.52547/ifej.8.16.136. (In
Persian)


https://doi.org/10.3759/tropics.MSMS15-18
http://dx.doi.org/10.1139/A08-003
http://dx.doi.org/10.1007/s11676-014-0436-3
http://dx.doi.org/10.1071/SR00012
https://doi.org/10.1016/j.soilbio.2004.08.004
https://doi.org/10.1111/gcb.13105

S S Galize glomads b (Quercus brantii Lindl) g1yl bl sleosss o S c slo Sy Ol s Y.y

Soleimani, R., & Pourhashemi, M. (2020). Variability of soil chemical characteristics in Oak stands
with different dieback. Journal of Plant Ecosystem Conservation, 8(16), 265-283. (In Persian)

Solla, A., Garcia, L., Pérez, A., Cordero, A., Cubera, E., & Moreno, G. (2009). Evaluating potassium
phosphonate injections for the control of Quercus ilex decline in SW Spain: implications of low soil
contamination by Phytophthora cinnamomi and low soil water content on the effectiveness of
treatments. Phytoparasitica, 37 (4), 303-316. DOI:10.1007/s12600-009-0042-7

Tabatabai, M. A., & Bremner, J.M. (1972). Assay of urease activity in soils. Soil biology and
Biochemistry, 4(4), 479-487. DOL: https://doi.org/10.1016/0038-0717(72)90064-8

Tabatabai, M.A., & Bremner, J.M. (1969). Use of p-nitrophenyl phosphate for assay of soil
phosphatase activity. Soil Biology and Biochemistry, 1, 301— 307. DOI: https://doi.org/10.1016/0038-
0717(69)90012-1

Taghipour, K., Heydari, M., Kooch, Y., Fathizad, H., Heung, B., & Taghizadeh-Mehrjardi, R. (2022).
Assessing changes in soil quality between protected and degraded forests using digital soil mapping
for semi-arid oak forests, Iran. Catena, 213, 106204.
DOI:https://doi.org/10.1016/j.catena.2022.106204

Walkley, A., & Black, I.A. (1934). An examination of the Degtjareff method for determining soil
organic matter, and a proposed modification of the chromic acid titration method. Soil science, 37(1),
29-38. DOI:http://dx.doi.org/10.1097/00010694-193401000-00003

Wang, X., Li, Y., Gong, X., Niu, Y., Chen, Y., Shi, X., & Li, W. (2019). Storage, pattern and driving
factors of soil organic carbon in an ecologically fragile zone of northern China. Geoderma, 343, 155-
165. DOI: https://doi.org/10.1016/j.geoderma.2019.02.030

Wang, Y., Liu, X., Chen, F., Huang, R., Deng, X., & Jiang, Y. (2020). Seasonal dynamics of soil
microbial biomass C and N of Keteleeria fortunei var. cyclolepis forests with different ages. Journal of
Forestry Research, 31(6), 2377-2384. DOI :https://doi.org/10.1007/s11676-019-01058-w.

Xu, Z., Jiang, Y., & Zhou, G. (2016). Nitrogen cycles in terrestrial ecosystems: climate change
impacts and mitigation. Environmental Reviews, 24(2), 132-143. DOI https://doi.org/10.1139/er-2015-
0066

Yang, J., Wei, H., Zhang, J., Shi, Z., Li, H., Ye, Y., & Abdo, A.L. (2022). Land use and soil type exert
strongly interactive impacts on the pH buffering capacity of acidic soils in South
China. Sustainability, 14(19), 12891. DOI: https://doi.org/10.3390/su141912891


http://dx.doi.org/10.1007/s12600-009-0042-7
https://doi.org/10.1016/0038-0717(72)90064-8
https://doi.org/10.1016/0038-0717(69)90012-1
https://doi.org/10.1016/0038-0717(69)90012-1
https://doi.org/10.1016/j.geoderma.2019.02.030
https://doi.org/10.1007/s11676-019-01058-w
https://doi.org/10.1139/er-2015-0066
https://doi.org/10.1139/er-2015-0066
https://doi.org/10.3390/su141912891

Iranian Journal of Forest DOI: 10.22034/ij£.2025.446800.1978
Vol. 17, No. 2, Summer 2025 ©@® CCBY4.0
pp. 293-308

Research Article

Iranian Society of Forestry
2002)

Soil biological properties variations in Persian oak stands (Quercus brantii Lindl.) with
different dieback intensities

N. Ghalavand!, M. Bazgir?*, M. Karamian3, and M. Rostaminia®

'M.Sc Student, Dept. of Soil and Water Engineering, Faculty of Agriculture, llam University, Iran.
2 Associate Prof., Dept. of Soil and Water Engineering, Faculty of Agriculture, Ilam University, Iran.
3Ph.D. in forest science, Department of forest science, Faculty of Agriculture, Ilam University, Iran.

(Received: 15 September 2024; Accepted: 15 September 2024)

Abstract

Introduction: Zagros forests are one of the five ecological regions of Iran and are considered to be one of the
largest oak habitats in the world. These forests have been facing oak decline in recent years which is expanding
in extent every day. This study was conducted with the aim of comparison of some chemical and biological
properties of the soil and calculating the soil quality index in different degrees of crown dieback of Persian oak
trees in a part of their natural habitat in South Zagros and Ilam province.

Materials and Methods: According to the objectives of the study, soil sampling was performed in the factorial
design [4 classes of crown dieback (below 15%, 15-35%, 35-60%, more than 60%) x 2 growth forms (Quercus
brantii coppice and Quercus brantii standard) X 2 Sampling soil depth (0-10 cm and 10-30 cm) x 3 repetitions].
The two-way analysis of variance was used to evaluate the main impact of drought levels, forms, depth and their
interactions on soil properties and Duncan test was employed to compare the means at the 5% level in SPSS
software version 23.

Result: The two-way analysis of variance showed that the effect of dieback, vegetative form, soil depth and their
interaction effects on substrate-induced respiration (SIR) and alkaline phosphatase enzyme were insignificant,
but on total nitrogen (TN), urease enzyme, microbial biomass carbon (MBC) and microbial quotient (qmic) were
significant. The comparison of means showed that with the increase in the severity of the crown dieback of the
trees, the fertility and soil quality indicators such as organic carbon (OC), total nitrogen (TN), basal respiration
(BR) and urease enzyme decreased, so that the amount of OC in healthy trees and dried trees were equal to 1.5%
and 0.74%, respectively. TN was decreased from healthy trees from 0.16% to 0.06% in dieback Quercus brantii
standard, and 0.12% to 0.07% in Quercus brantii coppice. BR was decreased from 19.58 to 15.95 (mg CO> g™),
urease enzyme was decreased from 133.56 to 75.42 (ugrNH4-N/gr! soil dry. 2h'') under Quercus brantii
standard and 199.08 to 40.50 (ugrNH4-N/gr! soil dry. 2h™") under Quercus brantii coppice.

Conclusion: According to the results, in the current research, it is not possible to find a specific pattern for all
the measured properties (e.g MBC and gmic), but due to the higher OC, TN, MBC, qmic and soil quality index
(SQI) in Quercus brantii standard, it is necessary to consider this growth form more with afforestation and other
management measures in order to deal with the dieback phenomenon of Persian oak and its effect on soil
fertility.

Keywords: Ilam, Quercus brantii standard, Quercus brantii coppice, Crown dieback, Soil Quality Index, Soil
depth.
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