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Extended Abstract

Background: The Hyrcanus boxwood is the only type of boxwood in the Hyrcanus forests of
Iran and one of the few evergreen broadleaf trees in the Hyrcanus forests. Today, boxwood is
included in Iran's red list of endangered plants. On the one hand, a major part of the boxwood
forests of the Hyrkani region have been destroyed due to the excessive exploitation of boxwood
trees during the past decades. On the other hand, the occurrence of the boxwood leaf burn fungal
disease and, more importantly, the outbreak of the boxwood moth pest have destroyed large areas
of these forests (more than 80-90 percent of them). Due to the importance of the Caspian boxwood
and its high value in terms of biodiversity, forest managers are trying to investigate factors
affecting this pest in the forest ecosystem. The present study intends to investigate the effect of
the boxwood moth pest on the above-below-ground vegetation in the two monitoring periods,
namely 2010 and 2022 (before and after the boxwood moth pest outbreak, respectively) in the
Buxus hyrcanus Pojark reserve in Sisangan.

Methods: The above-ground vegetation was studied with the Braun-Blanquet method at peak
vegetation cover by the systematic-selective method in 200 and 400-meter grid dimensions by
considering the indicator stand concept in 2010 (and 2022 (before and after the moth pest
outbreak, respectively). First, a list of all plant species was recorded in each sample plot by the
vegetative form, and then the abundance and predominance of plant species were recorded based
on the Brown-Blanke scale. Then, they were accurately identified using the available resources,
including Flora Iranica, Persian Flora Collection of Iran, and Color Flora of Iran. The biological
form of plants was determined based on the Rankier classification, followed by drawing the
biological spectrum. This classification of plants is divided based on the location of regenerating
buds where new branches and leaves originate after an unfavorable season. To investigate the
geographical distribution or chorology of the plants, their distribution areas were first determined
using the mentioned floral sources, and then the chorotypes of the species were divided based on
the classification of geographical areas and toxic floristic areas. The geographical distribution
spectrum of plants in the region was also drawn in the form of a histogram.

Results: The results showed that 52 and 69 species in 2010 and 2022 were respectively identified
in the Sisangan boxtree (B. hyrcanus Pojark) forest reserve. In 2010, Phanerophytes and
Cryptophytes with 44% (23 species) and 19% (10 species) were the most present trees,
respectively. In 2022, Phanerophytes and Trophytes with 38% (26 species) and 23% (16 species)
were the most important biological spectrums, respectively. The results of examining species
diversity, evenness, and species richness indices revealed a significant difference (P < 0.001)
between the values of species diversity, evenness, and species richness indices in two monitoring
periods (2010 and 2022). The indicators of species diversity, uniformity, and species richness of
Rosemary cover were significantly different (P < 0.001/001) between the values of Rosemary
species diversity, uniformity, and species richness indicators in two monitoring periods (2010 and
2022). In the examination of the degree of similarity between past and present vegetation of the
Shamshad Sisangan Reservoir using Jaccard and Sorenson functions, the degree of similarity of
Rosemary vegetation was small in the two monitoring periods. The occurrence of any natural

distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited

Copyright ©2024 Karimi et al. Published by Sari Agricultural Sciences and Natural Resources University.
@ @ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy,
[ \—"__BY_NC_| oroperly.


https://orcid.org/0000-0002-7111-1985
https://doaj.org/toc/2676-4296
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61186/ifej.12.1.1
https://ifej.sanru.ac.ir/article-1-510-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2024-06-12 ]

[ DOI: 10.61186/ifgj.12.1.1]

Karimi et al
Ecology of Iranian Forests, VOI. 12, ISSUE. 1, 2024 ..........oniniriii e e e e e 2

disturbance in the forest communities causes a change in the sequence of vegetation and a
decrease in the similarity between the vegetation before and after the disturbance. Therefore, the
results of this research showed that species richness and diversity increased with the intensity of
leaf-eating by the pest of boxwood moth and the opening of the canopy. Because the
characteristics of the disturbance regimes strongly affect the dynamics and sequence of the forest,
the use of a conservation management strategy can play an important role in reducing its effects.
Conclusion: This research demonstrates that species richness and diversity increase with the
intensity of defoliation by the boxwood pest and opening the canopy. Additionally, because the
aboveground in the infected areas is often covered with pioneer and herbaceous species,
management strategies should be prioritized to direct the succession path in this reservoir toward
the climax stages.

Keywords: Aboveground Vegetation, Biodiversity, Defoliation, Hyrcanian Boxwood, Resilience

How to Cite This Article: Karimi, Y., Esmailzadeh, O., & Nouraei, A. S. (2024). Ten-Year Monitoring of the Vegetation
Composition of the Sisangan Forest Park before and after the Cydalima perspectali Outbreak. Ecol Iran For, 12(1), 1-
15. DOI: 10.61186/ifej.12.1.1



http://dx.doi.org/10.61186/ifej.12.1.1
https://ifej.sanru.ac.ir/article-1-510-fa.html
https://ifej.sanru.ac.ir/article-1-510-en.html

[ Downloaded from ifej.sanru.ac.ir on 2024-06-12 ]

[ DOI: 10.61186/ifgj.12.1.1]

¥ V¥ Y o)l fensjlss Sl ol sl S ulidps:

Sl s gilia g (55,5LiS gle oSty

Ol 31 x5 U ol s SR Sy ALS iy S 5 e iy
(Cydalima perspectalis Walker) sliows 5 pcww <81

T 9 Olsbadlptact o1 Tast5 Jue ool sol ¢ ooy 55 415y

Olrl g pte Cayy oRi (b plie 0Kl (S (cizen 5 pole 09,5 )] (ulid)l (ggmtily -
(oesmailzadeh@modares.ac.ir : Jggue 08w 95) ¢ylyl ¢)95 ¢yt Sy oIS ¢ b ilio 0Ll ¢ s awidizs g pale 04,5 ¢ luiisly =¥
Al sk comb qbio 5 (6559LES pole oISl ¢ b aulio 01Suils (JSin (£55)58] 5 i Kin (555> b gol il Y
VYNYIYY oM Ll g s WD Sk d VYN Wik db VY ey ol
Wb Y seias
bogunso 035
Caal G b gla i s Ao S oy US43 3900 5l g el i | 435 g5 (Buxus hyrcana Pojark) (SIS e slied b g dodlo
Sl o JKix 5l slodas (iso plagdl Lol 29 0 (Byme (Endangered) jlas b ys0 0 blas adb o olpl GlalS jo,8 cad o slied L ja
9 3Uied S (S g (28 ilow o 503 g 9 SIS and Jobo 13 (maj (6 )8 S g oBg) 0,5 Jdoes g | Sy 42l
5 LS AT Cangy 5 JolS (SIS s 9 0303 )18 o2led 3)90 |y S ppl Ll 43S el il Jolpe (b )3 oS ot el b ol 5 e
sl oled g plplo g osd 39l (gl duoyd Ae=Ae 3l i) i JSin oyl 5l mwg zobow B ol 00l o 383 g0 5,8 0dlitul 3)90 |, 4Bl
opeas cdl 6))en S el L3l by s 3 pols imgh .l (Critically Endangered) (slyal oyme > (IS b sliedd pils Jls > oS
Slias 080133 ;0 (dliveud 0 ppcasd Tl an) VE+ Y g (sLived o ppcad ] 51 LB) VYR il 0,93 93,3 |y iwejg,y (BLS g 5,Slee y sliesd
03 )13 b5yl 390 |y (s o S 2
3 Sloras ot 39500 il &5 (olSin (a9, Juab g 0)loecstes G S sl sl Jad )3 (LS (g S 51 sl paiges g g Slge
001 15 plosl (o ppeas T g aud 31 ) VE+\ g (o il ot 5 ) VWA= s )3 Sty JolS 45, &y g azily yguis dilaio )3 LS o 5
a5 g (e Yo xVe) qpo o ¥ dlisis (Sl (IR Slaslng) (LS Gibgr oS adllae (gl (oloitny diged askad o3Il L (Bllas wiges luab
2 PLS SasS (Lidy gl 3o)d) aile 5 )58y (g 9 035 S (odug) 8 SIS & (LS (ladisS Al Co o bl Liges askad )3 said S
3590 353 sgbr ) (555 59l 5 ) ()8 (sl yoll de gorme sl 5l Jols 35290 lie Sl o3lisl b s b 8 a9l (ol (Slive
sgbteds 008 (e aidlate GlBLS (gt JEU A a5 ;b g 00D (el ISy (gai03) olsl QLS s S8 3,5 )5 oLl
Sl (Slizo 2 BAISS oy )5S dmy g 00b (s 9o (5)5ld ulie Sl o3lil L gl )Ll (solio Lzl (ol (53558 b (bl (ST (oo
b o3 LS Gl Cpg0 b dilate QLS (oLl (A1 el 005 el (6505 St ol Bblia 5 LS (Al
O IS Sl sliedd 05083 10 uejey Liubgr )3 VY Jlo 50 465 5 olas 9 WA Lo ,d 4565 AY slaw a5 oy ol uls aidl
WA Jlo 55 s (doyd 0) w365 ¥ caily jouas Vo) 9 VWAL Lo )3 dusjoy Libier cuS 5 )0 S yiddio jobody (Mo pd FV) 4 ¥A &S s olwlis
A L WA Jlo )3 ey idsr (LS polic Sjolon b (o il el Vo) )3 ey (LS Gidsy 53 b (10,3 YY) LS Y+
2 bl ol olaidl sda 1) jeas b cod g (465 V) doyd VA L bacudein S an 5 cudsis S (455 YY) dopd FF L lacudy g oS
355 4y 1) ypdn (i ST (W65 17) 203 VW oy 5 (4365 YF) o) YA L lncudg 6 VY)Y Jlo po (2lS jolie Sjglsn il (gus)
Nz (855 YA 5 7F) 003 ¥7 5 00 b (gm0 Loyl polic AFN 5 WA Jlo 3 ey (BLS by AiS1y adlate gy p3 3l olats]
Gl g 315 slsS £33 b asls )y gl ool Lolamb] 3gay |y pads (it i (4055 V5 5 10) 2o)3 VA 510 b L cladai
SlgS Le g (BIPS (aeig) IS £ sapadls plie o o8 Bl L VY 9 WA (glaJlo 53 (ol 093 93 )3 (aelgy by (51435
Sliadds o8 13D 5918 5 AbiS LalS Jibey (glaeS GLLT dapd wwyp jd 2y 33 (P> /00 V) Ho dme OS] (VFe ) 9 WYAL) LIk 0)gd 93
Wg5 oy gz «Cal 039 Sl Gk 0)93 53 53 (ueigy (AL by AL (e &5 D (At (g ygw 9 3) 1 @l oslatul b K
2295 JUB Jlan g S5 LS Wby o 45 B g (uejy) (BLS Shdsy JIF e )3 e o carge SR pelgr 3 (anbe A
e Gl e 26 b Sl g dlied 0pcud Sl dhwgy ()93 S p ad BT L laigS 95 g s oS ol (LS oSl s Bl
Py soaisS I UL 039l (sladiges askad 3 isejyy (LS by, 4kl & gl o WS o ol i (p bl gl 1S (6 S Al
Ot 23 I e U255 )18 Caglgl o b el olS0,55 (ol slol g (oilosle pglateas (e plBl isS po nl by sl ond St ile
ExSoe Ay ol 3 5 ax3liS 556 IS JIg g by 2 Caday JHS] laea) Sl Shy 02 298 Bioxe sl e Cuawty Aladl ol 5
Al Wl gl el gl (ials ) (o (5 Sl e (Bl Cy e 3y, ]

S Ui g £95 (5ol unfg) Jibar «)lBS p 2GS S0y

3058 Cund )0 2lied 431 (and Esmailzad., 2014
oS Gy s iy 3 Bl akb 3 oyl el
Uisw el 5w 51 Ll (Jalili and Jamzad, 1999) ol
db G anl olied b K 5l slodes
4ubiS claamd Job 3 sl s )0 5l 49y 2 (60 po 0o

9 dlied Sy (Sgw (208 low jor K3 o g
b Canl 0ddh o dliiadd o pcud cdl flab ol 5l Sege

EVRT
;1 455 Lk (Buxus hyrcana Pojark) gl s slies
Ol yd 29dx0 3l g lpl SE e sla IKis ) dliied i
Vb ajnd b G (o JSin jw ddien S
b aSs 5l ol SiisTy e3gaome oS canl (Jlo 00+ 51 i)
(ko mosd SbUSiz) b g 5| 50 Y-+ li)
Asadi. et al., 2018; ) cul 5,00 Jbdeds U 1)kl
Khabazi and Esmailzadeh., 2020; Soleimanipour


https://doaj.org/toc/2676-4296
https://orcid.org/0000-0002-7111-1985
http://dx.doi.org/10.61186/ifej.12.1.1
https://ifej.sanru.ac.ir/article-1-510-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2024-06-12 ]

[ DOI: 10.61186/ifgj.12.1.1]

¥

)L\f)»b [COCIWRIRY u)‘ 3, 8as g ke ol 4y g03)S
UL g)ls Sy alys (Fettig et al., 2007) susl
cailais o (BlS oS 5 SIS (19) 9 O B) (i
s S50 adhate o] (aLS by S
sl ol 5 abols PSS! e (Kim et al., 2013)
il ol cad slaglsl o 5l (20 SN 5
b bi)l Jrde SR 3 bpepe el
Syl yisgy o wlel ol 0 (Gandhi et al., 2014)
ooy (duejyy (LS by Sl Al o> ol 3l
(Sliass 0y sl dlas 1 ny g J8) (S oo DL
sl K 5o slied 2y8 4 pamio ollivsg, 5l (S oS

w83 )18 () 0590 1y 980 Cguie (U b (1Sl

g, 9 190

adlko 3,90 adlio

5 V' 0"V LLdlas Job b s g dlieds ol 35
Shg odl (g yteolS VY 3 YF' FA"YET lilse oye
.(Naghi-Njad and Zarezadeh, 2012) 5,5 ,,3 ,4 4
WOliwe opl 51 &S cunl S DAY IS SHL S colue
e osd cblis Ko @jgo 4 o] e 0F sg0s
O+ S )3 dioye b (IS jobay D05 o Co e
0l Eoyi Jolu iy 1 e YE elasyl jl g0 b )8 ds o
lulasS o K Cuow 4 by mdaw jl 50 VYO glis)l b
cpo oo WY ddhio dllls SG5L lwgio )b el
» ddlale o8l g ol Sl a5 55 VF/0 allls slod Lawgio
Juine (glo s b ogbyo (L 05 ool (los il ol
ale> ;I (Sekhavat et al., 2015) 4 0 guno
ol & S b S (adls (aeS o piere
olied (Buxus hyrcana) « (o o Bd9390 o Sl
kool (Parrotia persica) 5 j e (Carpinus betulus)
Sl dl.cna\,{l.& Ja...uy J)b O‘.’.‘ bles Cowd .J)f o)L.’(ﬂ
SaSi )l glaw oy ailiulis &S sl 00 s5L3g
() U5 (Kargar et al., 2023) wlosds s

Sy blullglas] s o3l uslon] dpel ¢ oS 4K

b e g U8 i (S Sk (LS (g oS5 dlle oy 2L

Cawppd )0 dliesd a5 Cudld Hlobsl olg5 o gyl 5 g
MR S gladsia jlad oy 3 Cada ks
2,

Cydalima perspectalls ) slici oy b algy
JUo o oledl g aida (olayguiS g Lyl o Tl > (Walker
P Cegwds s g (Krlger, 2008) olulis &--F
oS! ((Leuthardt and Baur, 2013) judgw (slayguis
((Sumpich, 2012) ausl,s (Salisbury et al., 2012)
(Székely et al., 2011) b, (Seljak, 2012) gl
Kazerani et al., ) ! (Casteels et al., 2011) <G50
o5 cpl A sanlie ;505 slaysdS 3l gylaw 5 (2019
ploi 5l g casl (ol )8 (o i) (B sl (oo
XS o 4435 (BUxaceae) slied oy (sladilg 5 aaseS
o ohdiwl sl b o (Leuthardt and Baur, 2013)
S 2 g 90313 )13 02 led 3)90 |y S )yl L] 58
a3 o )8 oolaiwl dyge |y dBlw 5 adld A Cungy g JolS
P eels 5 Sy o bgY by SO, OYguab
Matsiakh et ) cul sanlin JBB colya odg)l sla 1Ks
[(al., 2018

S jlests IS Wlge SR Oluds 9 ol
3 ol 2503l 8 il o laits | s
3 5138 1905 (12 y20 53 |y g1 JS L (BLS oS
,Sles 9 oSy lsle (Lynch et al, 2004)
b phal 5l (o8 ey S dlawlpds byt
el (Seidl et al., 2017) 5,5 o Jisto Jin ides
b » Pee Jelse Sl S bl cle Ll
b gt J8 () E95 9 (JKa SlapiusS]
.(Soja et al., 2007)

g ASix apituws] ol il olyis
oo Lyl g 0392 (sleigS g9t (pyide Pl & N oo
2 o 1y K ST o oSS 5 Lol
Ol p U L Slyds )Y ()13 S l)3 aimd e )l 5
G S3sS) g 5 e Slge 2 gl Wy
Lol (S (555 Slolb 5 @i oIl (glosisS punns

rr———— - - - = =-====

& ©

WO SN0 GNON  TON0  THO®

(2) e Sl ()55 s 3l am g LB adlaie gl () (s g M S 4l () gyl sl () ol calllas 390 adlate - JSC
Figure 1. The study area, (a) Mazandaran province (b) location of Sisangan forest park (c) pictures of the area before
and after boxwood moth defoliation (2022)
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Table 2. Vegetation composition, life form, and chorology of aboveground vegetation before (2010) and after (2022)

boxwood moth defoliation (2022)
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and after boxwood moth defoliation (2022)
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