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Background and Objectives: Recently, global warming, drought stress,
and leaf burn in trees have caused dieback and mortality. Understanding
this phenomenon and its contributing factors can aid in forest regeneration
and sustainable forest management. This study investigates the relationship
between leaf burn in Parrotia persica (Persian ironwood) and climatic
factors, groundwater level decline, and the effect of leaf burn on the extent
of canopy dieback in these trees in Daland Forest Park, Golestan Province.

Materials and Methods: At the end of summer 2021, 69 Parrotia persica
trees with leaf burn were selected, and their dieback extent was recorded.
The dieback was recorded again at the end of summer 2023. To examine
the effect of leaf burn on the canopy dieback over two years, a one-way
ANOVA test was used. The dieback extent for each tree over the two years
was extracted, and its significant relationship with leaf burn in 2021 was
analyzed. Additionally, using climatic data from the nearest synoptic
station to the study area and groundwater level statistics, trends in the
mentioned factors during the period of leaf burn were investigated.

Results: The statistical analysis showed that leaf burn in Parrotia persica
had a significant relationship with the extent of dieback over two years at a
99% confidence level, with 17.46% of the examined trees dying over the
two years. The highest rate of dieback was observed in trees with more
than 80% leaf burn. Climatic and groundwater level trends indicated that
during periods of stress, the average daily temperature and maximum daily
temperature showed an increasing trend, while total summer precipitation
and groundwater levels showed a decreasing trend.

Conclusion: Overall, the results of this study indicated that Parrotia
persica trees are stressed due to climatic factors and their access to
groundwater. These stresses can lead to reduced growth and productivity,
and if the stress factors persist, the trees will eventually die. Therefore,
it is essential to prioritize water resource management and improve
tree access to groundwater during dry periods. Additionally, further
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research is recommended to investigate effective management strategies
that enhance the resilience of these trees and mitigate the negative impacts
of climate change.

Cite this article: Naseri, Mohammad Hassan, Shataee Jouibary, Shaban, Habashi, Hashem. 2025.
Investigation of the Potential Relationship between Leaf Burn Caused by Thermal Stress
and Decreased Groundwater Levels with Dieback and Mortality of Parrotia persica Trees in
Daland Forest Park. Journal of Wood and Forest Science and Technology, 31 (4), 99-116.

@ OIS © The Author(s). DOI: 10.22069/JWFST.2025.23107.2087
AT Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Yoo



YRYY-Y WYt ol LLS

& L:é lb & ES E4

Z'}:;-‘ é{(r’)d)’l}qﬁ‘lg!

P2 g b5 il 3 (Wb I g (K gw St LSy (w5
N S 90 09T 30 g (FASiS g U (o 21 ST 3155w
W K> & 4L (Parrotia persica)

A . Y e e o .
> il gl g (@l Olad g ol e e

mh.naseri@gau.ac.ir :sbll, .0l 1 O S LS b mlo 5 5555LS poke K25 (UK (g s ax gol L2515 L)
shataee@gau.ac.ir :asbL, .0l x1 O 3 W83 anb wlis 5 (g355LES p5ke ol85ls (gl 05,8 sltul ¢ gtons ot 5 Y
habashi@gau.ac.ir :sLLl, .01 O 5 08 3 ek mbi 5 5555 ple Azl YK 54551 5 el (K 05 5 Sl X

s LS Al Sl

e Ot 3 Sy (St y y Si i 5, Gl Sl S sl i 5 ablu Al g g

4_»¢QTJ_:J35_AJ_A\)950J~__{J&U_L‘C~>LJQm'e)&dbjbﬂjgﬁ);wjm &Aﬁﬁ‘ﬂ’g}*’g‘du‘

LUl s ol 03 ool ol 5,8 dal st S lul K e 5 Sl ddas
g 58S 5 il sl e L (Parrotia persica) Jwl ol s S (St g oz
A anls Ol Olisd ads MK

ERAARVEL STy B
VEYNYAA il p s 06
VEYNYYO S pdy fu b
S o S lls Al s ys dlol T O Ol Ll 3 ila iy, g 3l ge
S e VY Okl Ll 55 o3l 5 oo ol Saslist jltde 5 Sl
ey (el 0L s 25 S (S S ey sl A3 S5 Ol s Oles
o3l sl A eslinal 6 by bl 4 Ol Sl s b ol Sases L

1SS sasily

B _ LJ&.‘J%}:S}\{
L_;.Q\d)hd_;mbu)ljc\)sa_mlq,_ﬁ-);rﬂa6\j_gdL.wj>v_Jao.w>L>_gl$§,\?§.i;'- )
Z Z =z ‘&J:‘:‘:
)‘b}w_aﬂ‘l—!‘w?rﬁu;)‘j.;w)jd))jﬁ\i'\JLM)J&M}[’I‘_L'CU&SJJL;:?P B ..
i _ (S SIS
W})Lﬂ\}wb))}a@m&ﬁwam‘wﬁ&i)fm.bffdﬁ.@]@bw‘ }m)gfja

4_yLff&u)o)}bjiaM;JJﬂ\)&Q‘Jxaj.Lg)fn)).vﬂ\.v‘ﬂ)ﬂ)dlﬂu])‘;c-:hﬂ

A8 Sliabl mhave 53 (il Ol s Sy (Ko pon S 51 0L bl s = el
S gy sba sl ails Jlu 3 b Ol s of Suslas Jltis b g ls pme bL5,1 cds s

SR s S e (e Kol Sl Jl 93 b a3y 90 Ol 51 de ;s WV/ET

AR


mailto:habashi@gau.ac.ir

VEY € 0,lowd VY 090 (IS 9 9 (5,9Ud g pole (gld Widgy 4y juid

Sl i Lgy g s Ar Sl i S St b Sl o 4 by Ol s SuSis
S s el Ol s a8 laosles 53 ls OLES s 2 dugbl;c@jwm
CM)LQJNDL& L;.U}) c\Jb‘}) L;LuJ:SU;- .]a.wﬂjd\ib}) LgLAJ .]a.w}:.a Ll

ity Jo5 @y s gl 515 man 5wl AL

oeldl ol e bt (il 0l 53 o 515 0L SRasi cnl il (S sbay s S A
Al e Wi cpl il (15 Sl und s Sl 4 0T o 2s o (i os
Ol s ol dy s lelse el Copgem 55 5 Lpd i Ol ys a0l 5 LS, S
O3 o e 350 5 1 i Sy e o el (550,05 ol iy A sl S
S b e slen iy men 38 13 a5 S slaeyss 53 eed ) sla]
503l (6oslol Cas 3 fhe e S o n Sl S S

23,5 planil adlil Sl is ke ST a8

5 elesS i b 5 K ge Jlaiol LLs )| o)y (V¥ wile ¢ i cbond o) lugm (lid ccymmtazms o ol ol
ads M L (Parrotia persica) Losl (i o ;e S pe g (SouSis o b (dueip sloc] 15 maw rals
DOI: 10.22069/JWFST.2025.23107.2087

@ ) Ot © OB 5 b @lie 5 55,5L8S psle ol 152U

NC

VoY



O )Bod g s ol Ly dosms [ e Sy (Kb gaw Jloin bLS ) w0

il by U L el s b

Olist )y SuSis jllie o e zed 55 ol 5 euldl
s ools ol dialy 55 ol 0l plasil s o
5 Bl glmesls 5y Lo (Y1) O, s
Olast s Suslis Candy Gl 4 a3l o
el oSl s (Quercus persica) il bl
iy s a8 sl oL Laol hass =l
Ol dd P JLa s Ol b ol s
She L ol el slm 2l 5 0l (55
i el s Jail 5 ks Ol s (S e
Laol anllaes ; g adlaie Ol )3 oS5 a8 izl Ol
Sl 035 5055 G Sador A Lesss ol )
5 e 0) ol Ol s s S e LS &S
b Sl akols Ols alasly oy 2 L (T01E) OIS0
Sl ol s v_ﬁjgﬁ_ﬂ) SaSix Lol
b ,5 (Amygdalus scoparia Spach.)
Oles a8 ds 50 Ol 3 oala Pl ol ble~
3y g0 Ol e Sl sl 5 ol s Sasix
S8 s e adaly Lol aadllaes ) o ailaio s
P PR il Sl ol L aS(s)sba sod
VYY) el ails o 33 Cf e SList o Ol s
o e s (1) (PO 5 0L, 8
lrl s Ol SASiE s Julss
- s (Prosopis cineraria (L.) Druce.)
— s>, (Acacia nilotica (L.) Delile.)
Joe S e S 23l Ol 5 s Ol sl
Lol S 5,50 Ol s Saslis 108 5t
(YoYY) 0L 5 0lal8 55 .(0F) ol 5L Sl
53 ekl ol 4 s E5LeST SV S
Ll ol Jiss = S Jslse nlw JLS
Ols=sa |, (Quercus brantii) . 315 sls Ko
Soo (V) ddls Ol 53 05 S 5e 5 Jile 1 35S
Sl J K Caglie s L (Y1) OLSen 5 Uil

Aodko

e Ut AT 3 S 0l e S e

5 e=S ot e 55 (63,8 A8 WS el
A3 onl (1) 3y MK Ol s 5530 4
50 GBS sdmse Jslpe Sl A0 TS
A3 ey Gl p S o &5 (T) il 03 2
S a0 S s A slae b
Aol Tl 12 Ol s oasS sy S 6 alpe
il Bl el ge Ole 31 L(8) el ol g s
AL ol s gLy 1 S en g Olsen oo
LAES e S Gl lele cpl | e,l0S e
ol S e L 5 S S
35 (O3 4 Olayoand ol lile 0l poa)
U ol 538 ik 5 by Sl IS, by (0)
oials S U ol s cudln e
5 Slis bl sl Udles il 5 SWL
a4y e Ll 55 o Ot 55 Ay (sl delesls
S8 S (V) 55 L0l S e 5 5550
oS e s SASiE 1 NS 5 e Ll
el ey glao] Cass K Ol s
slacl a8 aails Oly (YY) 0L 5 LS
Sl 5 g5 AL St i el
035t o s 53 (S sboar (V) 3,108 o 1 a0
5 e D85 g 3 Shas Glus ool 5 gl
Byl s bade 53 555,0 Glad T b e
ST Lol 3ol Sleds &1l anlsl &’Lmﬁ‘ﬁ
O35 (s 53 s H8 A 30 0 o s
O s oty e g on 5 S
Slaas S (551505 5 S|y 03 ek e
s oledbl Sl (V) 55, S LS
Jeelse 5 0Lt s e s S e L s e o s
Sholy 53 2V Caeal 5ol IS 3 6l s



V€Y & b)l.o.».s XY 0,95 (SN g 9 (5,9U8 g pale b gy Ay gl

SOkl 53 458 ol il 5 s S e
Slasiesim 4 s L) Lo Bl 56 8
LS el 5 ae sl e ol pl
0ol (SASis e s s S e n e s BB
l_.ol_o"g;_w(jl_:j)u(zwéud_i;a—
d 1, Jﬂ‘}& o Sl S, slas aeb
Sl Jals
S e (R g o 4 anes Ol s Ysans
575 S (Ko s 48 (A) dums oo OLES 3
e ol S SG Ol s g S sl Ol
4 e Llg o 5 R IS)sber (V4) el
5 Sy s (sl Laasls S, 43
Cel clgys 535,85 Jobwoslpus 3Ly
$lo2 S slahassy (T4) 352 Sy (Kot
Slais 2y 3 LSty ol B o a3
Ol s (Sasis lide 0l 3L 5 55y
oIS el Ol 55 10058 0 0lisS w0l i
a (YOYY) Oea 5 JJLIS ¢ Laags 5o go .ol
L UCTCR A WP IOV A Iy ye
slaarli . Susix - Diplodia sapinea
Ol s 5l a8 Sl s S e 5 Olest o £ LS
sP. pinea P. nigra Pinus sylvestris) ~Ls
3 o315 Pyrenees sl K> 55 (P. halepensis
o=l @sz Aol JL s ‘_slo Ll B Jles
Dl s 26 4 o315 slacawl o 35 0L tags
Sl s S e SlrediS e e O
Sl e ol LT aS el ) bl (TY)
Aal g ool 53 Ol s (SUSEs b 5 s S
AR slas o OSSR Sl e
sloml e 51 ST b soal 5SSl 5

Qb))ﬂj&ﬂ@fpﬁé@h@b}&dhﬁ

1- Diplodia

AR%3

I » > (Pinus edulis-Juniperus) S, J; s
53 s New Mexico ailaws 53 1, i o JlaSis
3y S dmdls Ol g sl el siabesl Ll s
e slie il o S b ol slaelSaly
PSSl L(10) 355 o JluSlis ol s Ol s
s |y e K S5 SRl (YY) 0L
Al Ol daadls w0 «5“"%’]@‘“ Lals
i SLal Cands 53 3y e i S
el e 2 LS S Ol a A5 e
(Yoo V) Ol 5 oy (V) 558 g as
A MS S Ol 1y fens s e Sl
S bk LS\—"‘,K#’.' Sosee S > Jele
4S ksl ol s eusls (Quercus robur L)
3 bl Gl 8 e s sl SR
e ey st St Sl ls
V) 3,8 13 eslitl 3550 (Ko ke 3 Shas
Sz s Le S ms Sl (Y YY) Ksla 5 anls
S i 2 S5 S Sl s
A. platanoides Acer campestre) |, 3l |oLx
SA. negundo A. pseudoplatanus
Fraxinus ) ixS0L5 «(A. monspessulanum
(F.
L, Lol «(Platanus xhispanica) o ;Lo

angustifolia (F. ornus excelsior
Sld—a5 «(Aesculus  hippocastanum) ¢ca_a
L, L, (T. platyphyllos Tilia cordata)
ik 551, (Q. frainetto , Quercus robur)
S X3S Olo 5 L3S s p 0L LeIpZig (s 45
O VPN VR W PRI IO | JCH JUF T
L (YY) 0l 5 s dsT.(VA) sl ol s
Thuja plicata <¥L. i, slbaail> 3l eslizal
3 Gl s 5 el Dl s
o1 sl e Jla s Olas s ey S s
Jlazl S 5ls 0Lt Ladl ey mls sl



O )Bod g s ol Ly dosms [ e Sy (Kb gaw Jloin bLS ) w0

o8 Y Jla s Laol Saslis jluis ,VEee
o 33n OdS Sl s Sl s IS S
SLalbl 5l 5 g bgnl posdle 23 8 513
sl e cbs L o Al WS
) SOl o a5 ST S5 el
3 ol sla eyl Con by Ol BLSSI LS
5 el 0l 26 S (St L G Jams

23 g andlls

W g, g dlge
Ol 5 uds v_li.;- gf)..: :qu.ha;)y ko

L;.’.Lcﬁ\f} 63 gd>wo 4 )L&A ovAa Q}hﬂ»buw S
aids0 5a>,3000 a4l 5aidsY 5ax ;500
r'}A_S.;BJVJA_?-)JY’VJ‘.;J_&Jjb%}UOOJ
4‘;JMJAJJ4_§U\'}4@31}42—)JOU@U
Sl 5T ol o 5l (e VY B plisl
S ol i st opl 5o (YE) il el
31,8 Sl am ;3 VV0 aVl gles bav st 5 e Lo
3 S—A>“.)>4—;j§\\ “_S)L_; J‘)jb w)ﬁ)) s
Ll slubs e SN 5 Glasms 6 ST
%dw\&;ﬁ,ﬁjhéb\;u&ﬁ\
=351 s 5 Ao YANY L b L —sl3T = el
5 S et e 4 23 VPV LS e = o
MW\JPQ\)@J_@?CEM@;?S

(Y0) Llosls

=l ml Sl (35 Sl Sl e
G030 b mlie Ol s gl s Sledlbl
55 edol Gl s, w4 Ll e 4L ool
led S8 5 I sl s
sla K p Sasis ol gladle o
ol a8 Il s s B s b K
OB 3lup 2 cnl 3 2950 SLad S b o e 5 (YY)
02 S SS Ol 5l sl axlge g Sl bt L
sl S (Parrotia persica) el ol ol 05
Sl olydl s 55 01 38 o Ssbia &5 oo
sl 1K 55 ol ol A bl 5 S5
S b sl o poas Jasl Ol s S SIS s
s e SOL s sy K g S
S 3 f 5 B b oS sl Ol Ol
5T S Sl Sl S| W g S
JERCRRIRCH N P e 5 bl )]
Lol Cssla e 55 age At daplll Dl
5 SASiS el ke sl 5 AS s
o=l b sl Ol s (el Ol s Saslis
5 45 o 2l Sy (St pe s 5 45
s s ekl 5 0ty 5y b e
SASES Celokik pl Colgns  SaSis
Sla 2 L (1) 558 Ol s o S 5 JulS
S Ul etk ie g iS Hs  glaobls
S g DLl 5 5 s s 00 e,
Laol (Saslis jlde 5 ol Ol s 26 S
SASE 5 (SASES e oS ey Ol e
ol 3 el ply ol st Lol Ol s ol



AR X2 gyt a)l.ms ¥ 0,93 ‘J&?‘?’ﬁ ‘_5)5[259 .09.‘& dl.buu.hsf & guld

55°4'30"E

tkistan .
Zbakistan
Turkmenistan
~
L

c3

Q
Saudi Arabia

Oman

55°S'E 55°5'30"E 55°6'E
1 1 L
o Z
=)
- &0
&
~
o
Z
|
=
[ag]
Z
=}
=g
&
Study area b
b bl S sy | —1 | Meter
s S5 RIS 0 500 1000

Inventoried Parrotia persica
trees with leaf burns

BL) CU NS/J.: ‘;{‘("-_9..« 6‘)‘3 aw‘_;)hﬁ)bi ulﬁﬁ‘db&)bé&ﬁ@}j’db))f&#wy—\ JS.:
NEY 56 ikt

Figure 1. Location of the study area and spatial distribution of inventoried Parrotia persica trees
with canopy cover leaf burns in the summers of 2021 and 2023.
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Table 1. Results of analysis of the significant effect of leaf burn of the canopy cover of Parrotia persica trees
on their dieback rate using one-way ANOVA analysis.
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Figure 3. Diagram of the distribution of the amount of two-year dieback of Parrotia persica trees
with leaf burns in each class as well as the amount of two-year dieback of each tree in the classes (A)
and the results of comparing the averages related to the effect of leaf burns on the canopy cover of
Parrotia persica trees on their dieback in 2023 (B).
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Figure 4. A: Graph of the percentage of frequency of Parrotia persica trees with leaf burns in different dieback
classes in 2021 and 2023. B: Transition curve of the change in the frequency of trees in different dieback
classes in 2021 to other dieback classes in 2023.

S50k ol o3kl (LS adlate 53 il Ol s
B Glnls sl g gmamn 3 =0 IS5 53 S
v Jla U eun oy ol Farb 0093 3 had e
e ol iy 5 sy 5 oS i 5L
Ol 3 e (=0 JK) Ol )3 Ta o b
Was e QLIS ) lalS (gl dms a0
(0 =0 JSL2) wilis,y los Lo st e 45 s s
s (=0 JS2) s 5 Lo Slam o Sibe
s,y Y48 5 VA sladlo s 2als Swl
il el e IS 5 basy al 4 (63 5m

V.

Sl gt i S gy il ()L § gerne
Ol Bl ol s il y g, slos gST1as g 41y,
) Sladla 53 £l ool Slis o Aas e
I L Lal (s =0 JS2) sls I3 6550
0 S Ssba (s e 0L | el o S
Lao,gs 5l 555 o5 03 5 (o Ky beyss
slagagiy ey bl oo )
sa—abe ol 35l Sl gl
3 TJ_;J;- candllass ;4o aglais 5l sadls O LS eslinal

u»)b_})' Q‘J}jcu gfj.: ‘;:}j—\d a.li.li \YAA JL\.«



O )Bod g s ol Ly dosms [ e Sy (Kb gaw Jloin bLS ) w0

Sl a e g Lol esls & kel Ol s CU
Ol a5 il Ol o 260 5y (S e
L s o o3 2l Shals s w ol plSias 55
Ol 0155 o (0M) s e ) L GLSU 13l
Sl ot gladle 5 sl Ol uis S5 S
adls il Ol s 20 Sy (Ko s b penitens
Sl da,s WA (Jlu 55 Sl s aS (g sbas s

J.:‘av\..:; g_{..;.;— ‘CU gfj.) L5<:>j.w 6\)‘) QLT;-)J

Ol 5o 4iljg ) glod (uSileo

(Average daily temperature in summer)

L

®)

S 3
1% 4
“?,’ Z 3
£ d 3,
Oy 3
g -~
g 9
< ~

| | | | L

1389 1392 1395 1398 1400 1401
(Year) Jw

Ol ()l £9ase 2

300 (Total summer precipitation) ®)
2 £ 5
53 3
= B

: S 200 —
= ~
% 2 3
:';‘ g 3
& 100 =
1389 1392 1395 1398 1400 1401
(Year) Jw

Jeolse 5 as ol g Lasolan (T deo
(YY) 35 n Ot s 53 s 55 el S
e Ll s gl sl S e
SASE Al e S BB e slakel
ol i S 0T Glataule 151 5 Ol 5
ol Jsl e e a5 L (M) sy b ol s
3o SRl ey Gl s s 350
s S sby e LalS 5 dilhy, sl ST
S (S g 3,5 0oy 53 ia (E5L 5 Isa

Ol 5o diljg) slod S Tas (1Silae ‘E‘;\“:

(Average daily max temperature in summer)

Average max temperature (°C)

| | | L
1392 1395 1398 1400 1401

(Year) Jo

1389

Ol 50 198 (o Caghy (Sl &

70 — (Average relative moisture in summer) ©

Average moisture(%)

| | | |
1389 1392 1395 1398

(Year) Jlo

L
1400 1401

(@) 155 b sy i () B35 (5los i () 135 (slon 55T (oln i 5lo sl -0 S5
(J}."S A\JGLF »S.‘..;'Ag";:..n elﬁ.:.w.l‘) Jl VY "éh)' ISTLRY] ‘b_’;f Oh’....du BL) (:) u‘i'Jb t}oa.u K}

Figure 5. Graphs of average daily maximum temperature (A), average daily temperature (B), average relative
moisture (C), and total precipitation (D) in summer for 13 years (Aliabad-Katol synoptic station).
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Figure 6. Average trend of groundwater level in summer (A), trend of groundwater level in summer months
for different years (B).
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