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Bromus sterilis L. Poaceae Th PI + + + + i
Echium italicum L. Brassicaceae He IT + - + +
Onosma nervosum H. Riedl Boraginaceae He IT - - + +

straussii Biarum Ranunculaceae He IT + + + + i
Papaver dubium L. Papaveraceae Th Pl - - + +
Nonnea persica Boiss. Boraginaceae Th IT + - + +
Achillea Wilhelmsii C. Koch Asteraceae He IT - - + +

Carduus arabicus Jacq. Ex Murray Asteraceae Th ES, M + + + + 2
Anthemis altissima (L.) var. altissima Asteraceae Th IT + + - +
Cymbolaena griffithii (A. Gray) Wagenitz Asteraceae Th ESM.IT - - + +
Salvia perspolitana Boiss. Lamiaceae He IT + + - +
Carthamus oxycantha M. B. Asteraceae Th IT - - + +
Echinops pachyphyllus Rech. F. Asteraceae He IT - + - +
Calendula persica C. A. Mey Asteraceae He IT,ES + + + +
Francoueria undulate (L.) Lack Brassicaceae th - + - -
Onopordon acantium L. Asteraceae He IT + + + -
Picnomon acarna (L.) Cass. Asteraceae Th IT,M + + - -
Erysimum crassipes Fisch. & C.A. Mey. Brassicaceae Th ESMIT + + + -
Brassica Tournefortii Gouana. Brassicaceae He IT + + + +
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Sonchus asper (L.) Hill. Asteraceae He IT,M + + + -
dichaetophora Cephallaria Orchidaceae He IT + + + +
Eremopyrum bonaeparitis(Sprehg.) Nevski. Poaceae Th MdIT + + - -
Sinapis arvensis L. Brassicaceae Th ES M.IT + + + -
Euphorbia cheiradenia Boiss. & Hohen. Ex Boiss. Euphorbiaceae He IT + + + +
Phlomis persica Boiss. Lamiaceae He IT + + + +
Polypogon Poaceae Th M,IT, ES + + + +
Tulipa chrysantha Boiss. Liliaceae Cr IT + + + +
Trifolium echinatum M. B. Fabaceae Th ES M.IT + + + +

‘A.S"‘)?“ ‘@b—'l AT & ylyg )| ES slail yis e M)&Lﬂf-& oSy (b5 S oo :He Codgi S Cr by S Th)s.....u) Js

S e lasiyS * ogi- s

_(‘_g‘c\ﬁ_>l.3._\;g Pl


https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Lamiaceae

44

30530 YA slaws) oSS (g)gm is] dblaie o o]
Slocs) Wl (55w i] g Sl 0925 (o0 y%e
5 5a TV slass) b Ve g (maye yio 5o, B/

il )‘)_g 93 C)—?-‘ ,JQ_M,ls = 50 (é—e;")—lﬁ
(Y Jgo)

as ols ylas a8, lash il ly Jdowiga o5 s

sbagle; 5 54 0515 Oliee G )lo s IS
P>7N) 5,15 544 LG}HJ*JT BV L
w515 iyt S5 5aSles dnlie ga3l ol
DS 5 (e e po ,d YIF) wall ddlais o )0

adllae cou 3l (5o @perie )3 Hd o515 =Y Jour

E S|g ol alwes

Aoz eSS dalaio

V0 /N4 £/5 £+ \/5 P AR

ARV

TIAE N e s 5 5 oS5

Ot soll dilaie o g 5ild o5 5 AL
Gblie g oyl 1y Jlade o eS Al ddlaie yo g
iyl L3 9o ol lawly as alluzs g allues
hilaie 5 aald 4 bgyye jlake (it ( 53190
Ul Sy Lilate 4 bgyye jlade o yieS g dllwes

(F Ss) el

Sluigs g sl asls
aS ol lad adlaSy uil)ly Jeloxiga o8 mls
55 L 3l (g9t 3blie 5 aals dilate (o
) skl (GBS 5 WS L sl ny il
3,18 8929 (5 o gxe WS (P>T0 Jlaim! mlas

(¥ Jso2)
Lt Silie a5 ols LS (S (903] mlis

allas o Ghlin (ot Sy 5 L g5 slaaSls ol 38 Y sz

Sl gre o Sl yo ggone F df Ol et e
TR iad Y/oV Y Fag opils gen
e A \IYY f/-4 \ WIS Lo ol
IO, ofee¥ Y/¥ Y bl 51,
Ao, 0 a0 (g lo pixe
Yo .
Yoo ab

oAFls i

be
a
) be
Vo A a F I I
. Ak ab ¢ [«
N
- i T T

L)

| ] n-"JLj:)LA -
Ll sl

r=s oS Ees

Ao Syl

alls) s

alize Jlej gla o0

axllas 5,50 3blie jo £45 slojamls -Y SO



FA VB #) domio ARl ) 8 led oas3lss Jlo oill SLIE> ezl ool ) US> Al

09,5 Sy Allwes g alliwgy 5j5m T Bble
S 0 SOb il op i Jleay a8 S 18
SOl il (p y2eS g Allwes g dluzy Gblie o
(F 9o o9 sl 5 dllocSs blie o ST

R
o b Gl asls il ls dyjos LI =l
S0 gime DS aS sl oyl S )4 SSb ales
Gblie ;9 Hg—adygw 9 8> slaazld
aS ols liad S g0l bl ol 43y 45 lgx

adllas o 3hlio )3 B S SO a5 o b ¥ g

F Gl sixo L Jlues bz oSS alis co o

VF/0 fees YV NN\© SARE+ [fAL-/-¥P “gVE[- ¥R 3,51
b .

AA ofeen IYFEe/oYC -loVE SEYEL[NY “/Y$E]. ¥R Oy g

ddlaie ;o (giejyy idgr 5 4% b alis on i
ol Alod (659w st ddbaie 10 o g aali
5 oz 5ol Aihie ) 5 alis o S
53 omtl iz 8 el Al Sy (g 15T dilaie

A5l gl cae BB o U dilais

s S ol s il ly B 5T s

239 st 9 S jd SSb e o) Sl anles
Wlwod (659w yi5] dilate wals dihie 5l ool Sa
S i adlate L by (9w o1 dilais
(oledn (O Jgaz) sl (Hyp oy, dlusy

adlas co é“aL“"‘ 2% SR09) cs“l"‘f g 9 Sk BRN Sb alas el gl ("PL“ -0 Jgox

F Sl sire dals alues lozy Al alis o o
qy ofee¥ NAREA & CVEEL )P ARV & NELT A 3,51

Oyt (i i (IFFF o JOVY o5 5ay)
53 o=l Bk 5l 50 S % S kS le 5 8529

(7 Jgo2) 39800 Ol He7e

Oialad (glym gaai; pgo 5 Jol slpygre
SolS Lo jgome oyl aSisl progdle 1y enionds ol

O)_lj LJ‘”))‘ L}")'“_““" 6‘)105003_3 4..._........@..&)..5

alizee Jloj slooyse ;0 DCA ST mls -F oo

omibyls S o5 il )l ao )y okl Jsb 059 sl 257
7Y Y/aY < [OYY \
\YIY Iy Didad Y
VIV A7ARS «/yYay Y
VIA YY Y/aY Y- ¥

dahie S5 00 SbcuS 5 o sasin Lol S
(F JSK5) 0,10 0929 axdllas Cow

9 e Slabad guisatn; Jagel ;3 a5 jsblea
ol aion DCA 5| ol (555 S



-y L_;’L") aliSee t_gL&:o)jo I 6)9'“’;}“"—‘ ul)_,_)l,.

4

L]
Achillea & : dii s
Polypogn | o &l L b g
Erysin :m : - e N o B
a : dals aihio o
: ==
i =
Trifola = . "
A H
| Onopordn .
. Straussi =
Carduus | A L T -+
Qw.‘;m A AR . “.F..‘ @ - -
Phlomis- 4Ly a
_________________ B Cophally Y i R T T -
Brassic@chium ™ Non-pel¥c a o L g C‘?& - A W TR
& & & A Calendul = =1 ©
-t i
Hypnois A Capsella Eckinops :Qt ™ o+
' +
il 3 *+++
A Tulipa
A H

2 4

(@) S iy b oS )5 5 (W) DCA 5l Lol> &gas labid gosain, —-F S5

)5 o)Ll (g5 151
S 5 Alwos 09,5 b aals dilaie ;285 13
il damasplis g9 slaasll Sl 5l oy S
S i | ple; 5l (Fae cubdS L S 3 S
LSy 5 lomiy lmog, 8 o izman el
5 oS5 2 it b sama s (55gm ]
Sig 1 AT 5 b s S 4 SIL goS
51 iy SOb DT S 5 Al dilate o
Jolss &l s ol ol ooly 1 ss SaeolssS
okinns BA> g ol g daz laaisS jalsr
s SOk i laaiss 5 (xan jau b slaaiss
il Sl ol Soieaily o 4 cl S
G g el Gblie (o )0 &S (5 9k 09h oo
S0P oty £55 sLa AL Sl 5l allues
Sl aS 085 1,805 )5 SG 0 9 adls S92
a5 Sl gloy S8 5l g (LS ey L3k
£ &,1s eauac a5 Brooks et al. (2003) slaasl L
oot b sln GBU ol G il o JWF L
S il bl Gidgy Gl g Jlsi 15
ki s Abaci et al.(2009) .o 1 uisllas ol
BLS gy 58 (S t5] 985 S gy e
2 Sl slasss S 3 sl s e S

lis o SUs iy UL aS ol lti il

(& lasds il sols lis (ia STy (659w i ]
llp aie SB 5 Sk oS5 L ooy S
@l 4 42 b b pd SIS (55gm il oy e
09,5 203 139t bl alis cul,o
30 Sigwuis! il sams las Allwes 05,5 b alluzy
23Sl ey Loy 5l (bl 9 S )5 SOL
s b as el o> 955 5l Slej Do
ol oo ls sasée 45 Brooks et al. (2003)
3o 99500 ool )8 asle 5 plsd (g m i3]
PLS Gdn Sismotl 5l Gle e cnds
bt olpd Grizres o)ls bl web o0 b3k
Gblie plo by ,Sonen b anls o AlucSy gloos,S
aS0g Dyl (adlwes 05,5 g alluzsy) djwdﬁ]
92 SSb m (Sem ST i U Saiaslas oS
bl 5 Sgep b a5 ool Al dihais o S
O sz 3 3Ll Lo pasls a5l i s e
BYo 5l o 18 0,8 SO0 g il caalis
I8 e Gliee S 5h SL caled pae Koo
Sgliie &> o )3 (Sloj slooyed 5l Soym (585
g3y ol; S cow LS gy Jlss



v VB F) domio AR s o) 8,les qemsilss Jlo iyl SLEr ezl )yl UK Al

ST gbloe o L 5 525 (pals ol LYo
Sl Sl 50 Sl Sluogas i 4 ol
o Ll Han ST Lrals Lals o 4y jlhaiul pac g
5 et Ghlie 2ty iy 61,5 cul pogdle 3,5
ool 5 LT glassss sloe bty allues
;a5 Heidari et al., (2014) zlo b a5 coul assls
Ol o iy jd ST aisls lis 0 Dlalae
il il ol wlul i slassS slid
Ghlio 5 55 aalt bt 3 281y Sy ot
|y &Sy e gy 5 Aoy (555m 5251
Bobbymoore et al. (2019) slaa il L aS axisls
2 IS LS s 555 T Al (e
Gloadl L g ojls ciayllas g g0 a5 g dslaine
&9 i | a5,S L a5 Brooks et al. (2003)
Slas glgPred was o i)l ) S e S5
4o Ol s ol JJo Brooks et al. (2003)
slaJls jo oKing, jo el ol | 251905
Al gl w5l am pgo 5 sl
Az Gblie (ro (eiey i b S )5 SOL
A4S (g 9k il (g)l0 sxe WS (6 5gm 5]
alwod (g9 i g dals gblie o alis oyl
35m Al 5 gy (53951 3ol j1 it
cllae Erfanzadeh et al. (2010) mlos L 4
Sy il g anls gble o alis Jdo .culs
30 G il e Sley Boe dS allwes
Bl Gicbg Gace cpl jo a5 conl dllwes ddlais
g 00d g5lail S 50 SOb (rizmed g (e
2l sl oot Sy wals Adlate Lyl 5 4
ols s abges Olakad (DCA) (o, gw)yp
S5l 5l oy Sloj hlies Gblio Bigai Slakad
G sloyoze 59) » Sl (S @y
ges Slakad ol joox0 45 (5 9-bdy )l 55
Cosly 5,1 5l 4z 12 5w o Lt |, alles dalaie
(oS (oo S j5ome e S 4 gl H92me
bl S 4 dllwos ddhie Coomwn 3l oy

9 Sy G Dslie (gigm s Al b S
sloaisS slass as wosls lis (Alwgmy 3>
2 sanlivo wals 5 > 3blis it (oo 5 i
wals Ly 3 > ddlate ay pamio b 43S (S s
sgot La 5o i Ly 4 S ooy,
Sls 4 SSb o, b 50 DeFalco et al.(2009)
o5y, ;o 4 asisls ts IS el (8,5 Jlad 4o
S Al S gladigs HISET tals widlcy 56
aS Sl oolusl slasl 0,5 5w oS ddhaio 4
SLs oot 5 (Sojed Sloogad s ol Jebo
Oyl Sletren ol sdod mls b as ol S8
5 S 3o Jlas @blaw jo a8 g 5-bas
5 aols sblos 5 iy allucSy sloaiss alluzy
OpeS gall )0 0 oST5 G flien Wog allues
S| g Cuils v92rg oSy (555m 5T 50 o
bl j18 g8l lavly o>yl g allues
aS ols Lzs Brooks et al. (2003) ol i
2L Ll (S aler ol g 550 (ST (55w 51
W o LS (G pSein Ojgoa SB[
a3l g (BUSS oy Dke ;0 45 (g 55bay
s 5 ey il alS aoys Ar B OO ,edy o515
Sl 50 il pritis (609l progdle 990 (il
Oy (6 jgm ] 3 e oligS Alold o i3l ol
0dd S8 S Sleogas ;s 5 550 Sisle
Obi slasss g9 slo a3l (ow) 2 @l ol
T PSS Nt S T NS TWIE PUSNE
9 95 Allwos g wals ddlaie .Cunl ools als )&
99 e 505l g Bl axiils (g i sLié
e Gy Sl oty Ll ol s b
G iz blie s S5 L, il o515 als
Sallas ol b a8 ol ool wals dilaie 4y Copd
Bobbymoore et al. (2019) 4 Moya et al. (2019)
s o515 el o (ggmtsT Wo S ey &5
729 0D £95 45 53 5 d9h o0 alidee slaaisS
Shacals Slyan was o 2alS | glaisS sl



-y L_;’L") aliSee ‘_chao)jo I ‘5)9Mu~4—| ul)_,_)l,.

A

Sdiss Nl ot slaiss Jls 5l glal> e
Ggad Slaked SSE o wlgh oo a5 Wigd o (LS
HSosban 05d () cod @bl jo 0 SO
Dl &5 S5 (g5 o0 ol Bdod @ls bl
O ygody o olinS 18 (g59m (ST I G olKita,
5 d5-b o Hbled S )0 Sb oS 5 0 atie
gee il ploey c3S Ly oy
St Gl ol @ls bl izon
e Glgseay S 00 SSb p 1) (pgllael Ol 56
oy S oo sl ST (s 2LS b
S 50 oSy ddlate jo Jlalllas iz 09 o0
L 0,8 plasl S Jelse o oLS idgy ooy
S iy S sl 3blie ol sl il

References

45 Sygban S o 28 > Al So g Aoy
Jsl s o o oSy 5 ety 3lolis
p3o soe YL Ceond (e WS 1S (o0 13
ety oo 5 ety Balae Bgas el ol
i Sy 5 aals blie Lges clakad oo
Gilises 3blie dgas bkl IS 5 bay 5 &5,
b L aS sy iy SSi o l Sl
e als callae Heidari et al. (2014)
58 aged Sladad plad g SSE o (§j9m 5]
ol Ja¥s 5l as col oo aalllas s 3blis
7o S Sb slaaiss (39 Solite 4 (g o
S50 A58 Culd) Sl S i sbdigS g dalaie
aSl a4z i b pizmen 105 o)Lal (adhaie Loz
delse los s 555m03T 1 o adlaie 2L 2y
72 5% 9=l et i s dtug Sl

Abaci, M., Ghorbani, H., Pashakalaei, J., Safaian, N., & Tamartash, R. (2009). The effect of fire
vegetation on soil seed bank species composition in Shiraz Ba moo national park. Iranian Journal of
Rangeland, 3(4), 623-640.

Akbarzadeh, A., Ghorbani Dashtaki, S., Naderi Khorasgani, M., Mohammadi, J., & Taghizadeh
Mehrjardi., R. (2017). Effect of fire on water repellency, amount and factors of soil erosion in forests
of southwest coast of the Caspian Sea. Iranian Journal of Forest, 9(1): 145- 157.

Akinyemi, D. S., Osenid, S. R., & Okec S. 0. (2019). Effect of heat on soil seedbank of three contrasting
physiognomies in Shasha forest reserve, Southwestern Nigeria. Acta Oecologica, 94, 22—30.

Anna, K., Malgorzata, J., & Bogdan, J. (2014). Post-fire changes of soil seed banks in the early
successional stage of pine forest. Polish Journal of Ecology, 62(3), 455-466.

Bobbymoore. K., Shyam S P., & Nagendra, P. T. (2019). Impact of forest fire on soil seed bank
composition in Himalayan Chir Pine Forest. Journal of Plant Ecology, 12(6): 27-40

Brooks, M. L. (2002). Peak fire temperatures and effects on annual plants in the Mojave Desert.
Ecological Applications, 12(4), 1088-1102.

Brooks, M. L., & Matchett, J. R. (2003). Plant community patterns in unburned and burned blackbrush
(Coleogyne ramosissima) shrublands in the Mojave Desert. Western North American Naturalist, 68(3),
283-298

Bond, W. J., & Keeley, J. E. (2005). Fire as a global ‘herbivore’: the ecology and evolution of
flammable ecosystems. Trends in Ecology and Evolution, 20(7), 387-394.

Carilla, J., Aragon, R. & Gurvich, D. E. (2011). Fire and Grazing Differentially Affect Aerial Biomass
and Species Composition in Andean Grasslands. Acta Oecologica, 37(4), 337-345.


javascript:;
javascript:;
javascript:;

At VB F) domio AR s o) 8,les qemsilss Jlo iyl SLEr ezl )yl UK Al

De Bano, L. F. (2000). The role of fire and soil heating on water repellency in wildland environments:
a review. Journal of Hydrology, 231-232, 195-206.

DeFalco, L. A., Esque, T. C., Kane J. M., & Nicklas. M. B. (2009). Seed banks in a degraded desert
shrubland: Influence of soil surface condition and harvester ant activity on seed abundance. Journal of
Arid Environments, 73(10): 885-893.

Erfanzadeh, R., Hosseini, S, H., Dianati Tilaki, GH. (2012). Comparison of soil seed bank
characteristics between grazed and ungrazed areas in two different depths. Arid biome Scientific and
Reserch Journal, 1(4):14- 29.

Francisco, P., & Lazaro, R. (2000). Seed bank and understorey species composition in a semi arid
environment the effect of shrub age and rainfall. Annals of Botany, 86(4), 807-813.

Ghahraman, A. (1978-2003). Colorful flora of Iran. vols: 1-20. Research Institute of Forests and
Rangelands, Tehran (in Persian).

Heidari, M., & Marzban, F. (2014). Short-term effects of fire with different intensities on the
composition and diversity of soil seed bank in the Zagros forest ecosystem, Sirvan city. Iranian
Journal of Applied Ecology, 3 (9), 57-68.

Lipoma, M. L., Guillermo, F., & Sandra. D. (2018). Fire effects on the soil seed bank and post-fire
resilience of a semi-arid shrubland in central Argentina. Austral Ecology, 43(1), 46-55

Moradi, B., Ravanbakhsh, H., Moshki, A., & Shabanian, N. (2016). The effect of fire on vegetation
structure in Zagros forests (Case Study: Sarvabad, Kurdistan province). Iranian Journal of Forest,
8(3): 381- 392.

Moya, D., Gonzalez-De Vega. S., Lozanob. E., Garcia-Orenesbh. F., Mataix-Solerab. J., Lucas-Borjaa.
M. E., & de las Herasa. J. (2019). The burn severity and plant recovery relationship affect the
biological and chemical soil properties of Pinus halepensis Mill. stands in the short and midterms after
wildfire. Journal of Environmental Management, 235(1), 250-256.

Mozaffarian, V. (2008). Flora llam Province. Farhang Moasser Press, Tehran (in Persian), 936 p.

Neary, D. G., Klopatek, C. C., DeBano, L. F., Folliot, P. F. (1999). Fire effects on belowground
sustainability: a review and synthesis. Forest Ecolgy and Management. 122, 51-71.

Read, T. R., Bellairs, S. M., Mulligan, D. R., Lamb, D. (2000). Smoke and heat effects on soil seed
bank germination for the re-establishment of a native forest community in New South Wales. Austral
Ecologyl, 25(1), 48-57.

Santana, V. M., Alday, J. G. & Baeza, M. J. (2014). Effects of Fire Regime Shift in Mediterranean
Basin Ecosystems: Changes in Soil Seed Bank Composition Among Functional Types. Plant Ecology,
215(5), 555-566.


https://www.sciencedirect.com/science/article/pii/S0022169400001943#!
https://www.sciencedirect.com/science/journal/00221694

Iranian Journal of Forest

Vol. 12, No. 1, Spring 2020 ;
pp. 61-73

Research Article arn sy o Forsy

Effects of fire in different time periods on the composition and diversity of soil seed
banks in Lorestan oak forests

K. NazarpourFard?, H. Pourbabaei®", A. Salehi®, and B. Pillevar?

Phd Student of Forestry, Faculty of Natural Resources, Guilan University, Sowme Sara, I. R. Iran
2 Professor, Department of Forestry, Faculty of Natural Resources, Guilan University , Sowme Sara, I. R. Iran
3Associate Prof., Department of Forestry, Faculty of Natural Resources, Guilan University, Sowme Sara, I. R. Iran
3Associate Prof., Department of Forestry, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad,
I.R. Iran

(Received: 13 June 2019, Accepted: 6 February 2020)

Abstract

In most ecosystems, the disturbance is an important agent of variation in community structure and
composition. Determining the diversity and composition of the soil seed bank is essential for
designing the conservation and restoration programs. In this study, the characteristics of soil seed
banks were examined in different periods after a fire (One-year, five-year, ten-year of fire and control)
in Kuhdasht city. In each area, 40 samples were collected from 0 to 20 cm depth. A 20 x 20 cm metal
frame was used to collect soil seed bank samples. After the chilling treatment, soil samples were
transferred and spread in the greenhouse. The results showed significant differences between
similarity indices in the soil seed bank in four regions. The highest similarity of the soil seed bank and
above-ground vegetation was observed in the control area and then 10-year in the fire area. The result
of DCA showed that different fire severities and their effects on site conditions have been reflected
clearly in the composition of the soil seed bank. Also, results showed the soil seed bank density
differed significantly between four regions. The species with the highest soil seed bank density in the
10-year, 5-year, and one-year area were more and hemicryptophyte. The Shannon diversity, Margalef
richness, and evenness indices differed significantly among the four regions. According to the results,
changes in habitat after the fire in the short term are evident in soil seed bank composition and these
changes are recovered over time.
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