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O ABSTRACT 0O

This study aimed to estimate the biomass and the effect of competition among trees in the
Pinus brutia forests in the Al-Qardaha Region.

Fieldwork was conducted across eight locations distributed throughout the Al_ Qardaha
region, where forestry measurements were taken from 36 circular sample plots, each with
an area of 400 m?, during the autumn of 2023.

The diameter at breast height (1.3 m) and total height were measured for all trees in the
sample plots. Additionally, the number of trees in each sample was counted, and the largest
trees in the site were sampled to estimate the age.

Biomass was calculated based on the diameter at breast height, and the Crown Competition
Factor (CCF) index was calculated to estimate the impact of competition in the studied sites.

The results of the study showed that the ages of the trees ranged between 42 and 56 years,
while the average values for diameter at breast height ranged between 13 cm and 32.6 cm.
Biomass values ranged between 873 ton\ hectare in the Qalila area and 100 tons\ hectare in
the Dabbash area.

The results indicated the presence of competition in only one site, where the CCF value
reached 113.5%, while no great impact of competition was observed in the rest of the sites,
where the index value was less than 100%.

KeyWords: Pinus brutia Ten., Biomass, Competition index, Crown competition factor
(CCF)

Copyright ‘Latakia University journal (formerly Tishreen) -Syria, The
authors retain the copyright under a CC BY-NC-SA 04

“ Work Supervisor, Faculty of Agricultural Engineering — Latakia University(formerly Tishreen).
Latakia—Syria. ruba.zedan@Iatakia-univ.edu.sy

** Associate Professor, Faculty of Agricultural Engineering — Latakia University(formerly Tishreen).
Latakia—Syria.

*** Associate Professor, Faculty of Agricultural Engineering — Latakia University(formerly Tishreen).
Latakia—Syria.

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
69


https://orcid.org/0009-0007-4143-8761
https://orcid.org/0009-0007-4143-8761

Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

Pinus brutia s ) psiall clle b Audlal dsag dygall ALY i
480U ddlaa _ 4yl ddkia iTen.

"oy by

T iy

T Gasiaa galf

(2026 / 4 /23 & ,all 36 2026 /2 [ 18 gl &)

O uedkO

Sl suall @bl 8 sl oy bl il el AR om0 Aubal) ol s
- Al Ak & Pinus brutia Ten.

Ayl die 3605 duaball cluldll cial dalyil dihie JolS e dejse adlse Al b ol Jeal) S

S g (21.3) aall gl e lill s 5 a8 022023 ale Cia b dse JSP 2 400 dalee
andl il el 8 admY) i) e dae s ae Aied) 8 ladY) sae Glua 5 LS il il gpenl

il COF 2l dudlidll Jale Glua o5 Hauall pliy) e phadll e slaie Yl Lpall ASI (Gl
s yaall adlsall 8 dudlidl Ll

Gyl o b elile 56542 c gl Rl sl @dlsdl b lasY1 jleel dawgie of il gl c el
o 32.6 5 ans 13 o saall g i) e Jasgial) il o8

b @se (b ESa/ Gl 100 5 ALEN gise 8 )ESa/ (sl 873 (o Ayeal) ALY o8 Cangls

i 2sas a2e % 113.5 bl dudlid) Jele dad cualy ) cdadl anly e 8 Audlic dgay gl o ekl

%.100 e J8 Jalall dad il ) ¢adlsall 2y 8 Audliall S

COF. alil) Zudliall Jale ciudliall ,d3a ciyponll AESH ¢ gyl ygiaall: Agalidall cilals)

il ge8a
CC BY-NC-SA 04 =il

Caser Al Ggiay silpall Lbing e —(Wle 0 ) LD Aaals Alaa

Lgen ¢ AU (Ul 0 ) A8 Analy (el Auigh) 408 Jlas¥) o Cipia’
ruba.zedan@Ilatakia-univ.edu.sy

s AEDU) ((Walur 00 ) ABU daaly (Ao 3l duigl) A0S (a0 Luwa Siaf* *
s ¢ BN (il ¢y )AL daaly (Aol Autigh A4S (oo lona Hiuaf® **

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
70


https://orcid.org/0009-0007-4143-8761
https://orcid.org/0009-0007-4143-8761

U s c&r— Ol LF,UJQM Jgji...al\ be&u\.\d\ d%ay gl A1) Prrt

- 04

t4alla

aadall bl e Jsanll o Jaag lae ¢ [1]leadad Gailad aae s Lialue Zoagaaa 4gsull Gllal) Caan
23 3 bl leaay Gaund Aglaes lede ddlaall LUl chball e Jal e dale dals Lo daleid)
[2]. cllall 5y Lol Lede adiat Al cilaslaall e Jmnll lall) jaa dalal) cilild)

Ladgadl 223 3) ali Lyse A5 Aale Jawgiall iy 3 4aull¥) Al Jdaill e gyl joguall cille a3
) il Al Lali ey ¢ [Blie st dllens Loy Gy g ol gd gl saseial) CLLY
Yy ¢ saill Akay ¢ 15U L)l wypudl Wasad sy Joalsiog aily IS Aliall il pen dypsiall L)
L Leesil b 3ad aalis Llalue b aalill GiG Cun s (8 (gsluldlly Do gl aay Lo
’ [4dmba UG ) Al Ghlia Jpadl 53l Las lassads

Sad 4l Ugn L Lol S35 3) ¢ HliSa all 50 (ol 4008 dalise Lo 3 Sl Lasiuall cille laas
G Cailla gl DA e Al Aaaial) 350 5 Lega 1o cllal) oda aali Cun ol sale Lo W]y Apalisl
il TaLilly Jasipal oaliy) asal Bila) cledhadly Al 5o (pe aally Al (glaal) dlen (e Lo s
e Gledinall Gel) Jow ped 8 aals s Laddll e clatialy Gl dabidl Bulld 838, (<
(5]

sadlaafy i) Laal
séial) daal
sda 5yl o cpadldll K6 mln e Jpmall GG dada ale JaaY duld) dalall o) ailss aal o
Jaludl 8 dalall bl 4led 2850 dgny pe g Lo Vs cJiaY) JSEIL dagall o aldl) (ge cllad)
coald IS Al didaiag ale ISy (g)sudl
Agsall ALSN (g 5l (e Aglie e o Auball ddhaie o cpddal) Gualall duhall b2 (Sa
coa ) Audlid) Jele ad e alaie Wl g ALl ol nhall cilleal] dagda a3 ) ZiLay
séand) dilaal

fol Lo ) AU Adadlaal Al Aalajil) a8 gyl ) Al o3a i

Aabil) & 4gsd) gyl ssiall cllad 4pal) ALK -]

@y il dnba Gllee e o)l Sy Lo aadl 5)sSAl) @llad)l 4 Al dudlial dale a2
Asbid) & Lahall Gle gend)
tdamapal) Ayl

14y gaal) AliCY -1
el lald) 8 28 e %33 iy e 2l oS 3 o)) e dlall jaae ST al) dygall B aa
2)lie 46K dady a3 gl WS ¢ [6]gball Gulin¥ly sl 5305 3 g Y Liai T yaime aat L3 sS) dali)
AY) Al jalae

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
71



Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

ahall pes Lhall i) c¥oles Aadiul bl desandl) (sgine o dypall AKH Clua 5 L Sale
ol gial) Ll ) QN agdy sSI (g3ae e (8 Taull 31 dpal) AESH Fpcalyyl) Aadail) aa5 3
Sia lanigiall Labal) 1550 Lygonll ALK AdEs z3lad sk o ) labpal) (e waall i Gladl 134
[9,8,7]. el siveall culilall 3))3Y Gl 538,
gl aall (ggiue die il Jie Lilase el Agas chrial) Jayy S (e Bale Dygeall AEQY i
Lol call i Gt dualy zila e dlldy dee Leligly sedll ki S0 K
(Allometric Equations) [11,10].
ARSI, sl laaty) Jidad e alaeY) S cus (Power function) Gl S (el 3 clall oda 3am
p bl dgail) (385 Jisall rial) AV 4y peal

Biomass = a * DBH"

P

(Scaling constant) . (uldll Jalaa Jiays Jf cubia

. oaal) glii) e LilDBH

(13, 12] il s sie dgead) ALY & L0l Jana 33sy o2 g4y . (Scaling exponent) bl Gul Jiays 6 cylib
gy cligs Qi 3 el BT jaall plinl e syall h sag amll Joaiall <3 Alslaal 038 Hladi) ey
35 Lhaill i) JsaieS bl g i) aadis ) Asleall o s 3 aalall de sanall dygall ALY ol
R Aol laadV) ClValee BeS Gauat 8 Bale IS5 S5 o) 090 QUL aan gy AS (e
[11,14].4 5l ALY
Gl b e el e 30 L V) ¢ gl asiall Ll dypal) AB 0w HLaa¥) 50l (e pe)ll e
) Sluball gaa) cliag s thyon 8 Dasas Olislly LSS Jie Bagiae Adhia Ghlia o jeai dlicn
el e aball cile gendl saiy gaill daaly) cBLase o Jyeanll ygal) ALK oo DA (e (S 4
[15] aualisYls saill 3 85igall Jabsall (ya duadl RIS Caanas B s (35 g3l (e

Sial) isiall yail dibiaal)l b Sall dygoal) DB Gl o (S g e Ll Gfaldl e e

dakaie 3 gyl ysiall 4yl ABQH 8 488000 CABUAY) ayity o Ll Cdon Ay ) 253 Lo
padll ehal 3 A0l Lypnl) AN pal 4yjies) Vbl e 3al) Gialdl (e a8 cagiall 3y
GE (e diline 3hlie 8 sl esiall el LN Lgal) ALK 8 e Alblas doadic)y diliad)
(DBH) [17,16]. jaall g syl e kil A2y L)sus Lgias Jansgidl)
slo kil o slaeVl aaly JSS Ga ) 3 dagal) A G55 Glaa e oS sl el & LS
& Al Al A0 G duhall sda Cipelsl My ey dilaie & el usiall @lle & jaal) s
[6]. 0.945 255 Jalaay Jaeall g li) e kil e slaie Yl Labal) de sanall Zypall AESH 2l JiaY)
Gsraall e S i & dgyead) Adaladl Jlad) Akl 8yl mid) e QAUSH ase 3 cupal i
gal) ABSH A Al b Ahal) Copelsl Sy gl agall Anm)¥1 (368 AISH gl QS a8
[18]. )uSa/ok 430.43 st iad caly 3 s cuilS GV (348

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
72



U s c&r— Ol L;JJJ\ Jgji...al\ Qb\c&u\.\d\ d%ay gl A1) Prrt

ddudlial) jdie—2

Slo leud A0l Jaby ey (el 3 callal Ay ale il e bkl Tals HlasY) o Ldlid) axs
oaliail U il sda (ga5is ¢ [19]skilly saill dyyppim 4812 yualics slay 3elial (ho Al 3))sal
A i) pshiy andall sail) e Les cyslaall SasY) i Asbiall 3yl al)

b Aasale GR35 Lea cpmad) lpmny Gany Jaliie S5 JladY) i Gl sei Jabe Jlsha
o ol i Lea o) Jals Audliad) 8 foald O 5yslaiall SlasY) @iy [20]. dpd) bl e
[21]. Lyl ity WSS 6 s Gansnd s

csaill s e gl Jdaty sayial) SlasSU Al A sl Bjegn Lpalyy colsal Adliall cilpige e
S gl yly « DBH jaall (sise vie jhailly ¢ abal) g sl Jie Galu) dabal) cluldl) e st ua
i) clildly 2 ) aas H

Pl o ) Lediiat (Sa chiinal) sda Gla 8 datiall dpalpll Lngial e 2y

Position (Distance)-Dependent Competition Indices 3 il pagas dagipe dudlia cfy -

Lk 2ol o) LAudliall d%e dad las (8 Leilpag Badl) G Al o Chiial) e gl 13 adings
3l Slie s Al Lupatll lill laidl mpwdl DA e el JS8 el 223 HladYL Lalal
oo i) Hpa PR (e Al

Dk Caaly ozl sk oplnVls o ailly el 3acl aunges caball gall oda Ul deld (el
Byail) gy Ayl Aulial) g bl Ay sllaall culiludly Lag 3y o bl dilasiy ol

Position (Distance)-Independent Competition Indices il gagay dasipe s ddlia Cpdipa —

G o Ludliall Canag e bl & i obsall el Clua 8 liluall plasin) cilisall sda 8 5 Y
RS piigey ¢ JUSel) 8 eV 23S tAAESN uplie (g lgde Jpanll (Says ¢ (Stand)idm all cile saaall
[7]-daalill Z8USH f dua jall de ganal)

(Bt pasas datipal) e of Bl pimges Ahaiiall) Chdsal e g5 gl el JS8 W sasy G
Lslhall Glaslaall daphy 3yagiall lilnll danda 4 cOllal) sa 8yl dadaly Cinag 4 dadadig) Wle
Oliand) Sads et Gl @ilflaa) dsa @il i s A6 ) aall degeadl ol JlatY) Canasil
[5] 3 i) paim sy Adapall Ausiliall i alatiias) ladie (K il

s it DA (e Sy s bpadl) puagey Ahaiyall e cldgd) aaf (CCF) alill dudlial Jole ey
saiiall Byaill 26 labise dalise g Byadll sall ZUall E1AN G Al ey say cdualall Cile send)
Gl caisall )l o alidy 53 (Ll JS0 e gall dmpaially saall gl o 4y il dlla )
[22].4aball Gl senall (gine o asgiall 128

il U Lelady ) dald) e Uy Ayl 4860 il 4ym 510 (CCF) alil dudlidl Jale iy
laydly olas) A< 6 dabad) clebad) 80 435hay Auhay Gudigall U Al 3 ofialll ade g
b2 iy My calady iy 3y e Laball Slleall b Jylaa skl o) Qe Lalily s 8 Sl

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
73



Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

« Pinus banksiana Lamb. jsuall jadl ve ol gl e hilly £ (mpe o A0k A
[23]. SVl jacs ddliall (o A apaatd Lulad Uy calaladl cpda e Jgeanll cuyiicl

r0dlgay Cad) ik

sl adga—1

oS 30 sa ey o AEDU Aine e ) ) Aadlg) dala il dilaidd ai qdlge dnld 8 bl sl
Laph o L GhY) Gl Glles dpigie GLle o dejse HUSa [15735) sai zhall dalue s
Baalis Jle g dusm Laliy 5)s8ldll Lali 18 158 )l Ailaial o3n (el chas duld Aalyill Aihaie (ol
Aaldll S e dalis syl Cija

Om e 20240l i (hall Jhell hugie aliy @adll ddlide @)y degiia Gajlae dshiall
ix)2 19.79 sl 3l haugie ady (e — Cid = auy — $lid) (Hhe ol (ale 8005 600)
@il ol flug hagia das 37 ) e adifiy ddusie lags 9 ) el plall dayn (midsiy (s
% [24].66.2 il 4yl )l

G e (ssine by gl Ay Geal) Alagie 45 oy chpbugia) Al Gl Lp e Aele dikidl 45
[25]. Bhaliad) (alef o saudlS clisy S

h"‘“ Aala_Al) Adlale LB zioadl g 50 Ada A 0

<
2 i
Al SR ke - -
. . ] -
=) —
R {reoes
Aual) dihie A zlall gl daya s (1) Jedl
journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260

74



U s c&r— Ol L;JJJ\ Jgji...al\ Qb\c&u\.\d\ d%ay gl A1) Prrt

sl b deadiiad) g -2

Hleies Ao U e hlly bkl 32Y g1y 36aY) (e 220 aladil &

Apal) e Caad apany calilosall Guldl (g5l apyall —

Llual) Glflas) pasil GPS lea

RSPV I ERE I (PWIN) R WEL RS

Ol clela) el el Slea

caall sy Chand) 33Y jlasy uee —

relial) ) -3

2 2 400 Aaluass o 11.28 ki Cacaiy dalaill dikia JolS o dejga adlge 2l 6 dg die 36 21
Op ) dws Gagl 3 sl e Gl lasd) A et eV oo 389 ae e K
ligal) e d5 ca (1040-200) oo s3ald) cligad) & ol mhas e g @Y #5555 %45 5 %5
Adlgall Aal8 (Lo (Jria e AL (LG adall) adlge e il ) cdilaial) 8 Bagasal) Glulill aes
Al dahie 8 cleliny) JolS e desalls (e dasa oY) Jin

rAgdial) cilalidlly i) aan—4

Fonsiee Glo Dbl e
sl Jalgadl iz
e JS A Jalgal it o5 ¢ Sl Leaalts aaaty dg jaall adlsall Caa il cllyg

(GPS). Jlea plaaiuly ddhaall culdlaal) paat o3 ¢ Ahrall ad gall—

coaprally ¢ plaad¥l dany palis ¢l mha ssie oo g WY (el Cilad gy lail) Jolgali-
)edpal) ddl) Laball cilulall: Lok

Glisll 4 aall g o lady dlayl diell sl i) g clelin) s -
Vg )

Gas sanlsl) Liml) 8 Sl paen e 8 o ey Gl ((GUSE a1 aae) dpadll AEUSH Qlaa -
- OESell ) lebisas o

e e alasiuly gl G admY) el e b AT Gyl e eall i

Dl A V) (358 Aygal) ABSN il L) Jeagil) 5 alls A0 Asbeall aladiia) o5 dygal) ABSH il
[16]: yaall g lay) ol ANy Jagiall J85d dalaie & gl siall

. _2.310+2.389*In(DBH
Biomass =e n(DBH)

lua
. sdall gli) e kil DBH

LSl Loy Apal) a2y Ayguall ABSH ¢ gana ilian o5 & e

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
75



Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

0o @dse S Gabll e Slade <8 bylial &5 i) (e sane 23] U Jaisdl Gaalaie Gplad (elE
iy ¢ oalill dudlial) Jale il ¢ [26] gyl Latse sa il Lausall ()5S Gl g el pall Aidaial dagil) pilsall
LADLAIL axy

n

1
CCF = A X Cpayee i * 100

i=1
Aaball dosarall dalusA @
Sl ALalsl) olal) bblus clabus gsara 2 cpa @

1458l W)
g yall sl 8 Alial) i) ]
b Al Gl Aaade ey g pad) adlsall 33 Aahal) cluldll & (1) Jsaall mas
(ys ) o ¢l AL Jia) Aabaall adlsal cpm ladSU Al Ay peed) Al
Aual) Akl b dalad) cluldl) aaf (1) Jsas

ﬂ?::y sl A ) s (p) &Y Jaugia () B8N Jagia | clisl) a3 gl
£2.5 56 1868 + 0.514.5 +£2.932.6 7 Ay
50 +2.5 1575 +6.8 16.5 +4.913 6 e
2.6 49 1575 +310.6 £2.615.3 7 Jen 4sa
+2.2 43 1704 +0.711.5 +2.118.5 6 Ly
+1.745 1338 +0.0512 +0.2120.1 2 o) da
+2.4 42 1513 +0.05 11 +2.118 2 Juia o
+ 4.146 1596 +1.310.6 +2.719.5 4 Lgal) dath
+ 5.449 1550 +2.612 + 321 2 Al

b AL wde dlely Jain e gige 8 lalal Jag clale 56542 (o Al gilsd) Hleel Javgia =4l
dse & Wilely (il adse 8 lawsie yhi ol Jas 3 caw 3265 o 13 0 Lo kil lawgia #5)5 o
Adlia ) wlsal) 3 il Lavigieg seal) Janigia (2) JSAI sy AL

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
76



U siaa ‘&f— (O

) siall Glle 3 Adliall ey dypall ALY i

60

50

4

o

3

o

2

o

1

o

o

G2l @il gall 3 il o sia s yeall Jaus sie

11l

Jl-c »

d.\.\; (e dxl8
e Jw Lllgall

B () bl b i W e L sie

g pal) gilgall b (am) i) Jauagiag (Rins) yanll Jausia(2): JSEN

M)&\M@MM\M\} -2

il 4Bl g Caadl Mge 8 WySS Golad) Alaleall aladind & cclipad) U] Jasgie (uld &5 o e
Daal) glin) el ANy Jawgial) 855 ddhie A Sl psiall el dua ) (4 dygall ALY

(588 ) &y gea) ALY

900
800
700
600
500
400
300
200
100

[18].

g el glsall b (lSa/ik) Ayseall AESY o8 (3) IS gy
(LLisa /o) 4 gaad) Al

873

218.4 250.4

172.2
100 [ ' ' ' '

d‘-c}

J.\.\; (e dxl8
u.uu)Y\ Aallgall

s

g 2l glsal) B (Sa/ o) Aygal) ALSY o (3): Joi

LS 8 (ha 266.93 0538 basigiary ¢ 5L adga

journal.tishreen.edu.sy

77

Print ISSN: 2079-3065 , Online ISSN:2663-4260



Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

LEDU) Aailaal dagill day) dikie b Wshal &5 dun lole cilian ) Aedl) Choas Ly dadll o3 Jalas
S8/l 579.6 Apsall AL o8 caly 3 ¢ gl aguall Aabal) Cle el dygall AKY 06 Cang
Al Bal) maud) o Gl adse B iha) & oA Ay 8 Leal) GBS dad cali o G [6]
[18]. JtSa/chs 430 sai s 3 dalidl Jlall
tl Sl bl e/ 266.93) Al sda b dygall AKH bangie G Lasaldl oulall g3
dalially ddhe salall Jalgall cpli () ALYl cdaball Glediaall o]l jenll cdpadl) A0S 8 DY)
glalal) o 288N casialls dughy SSYT A el clasial o
Ayl Qi b Adliall jdse k-3
A pdsa % 113.5 (4l Conglii 3 (%) Ausie A€ sl Audlial Jale a8 [4/JS5) mas
Ll e 4% 191

(%) AL dudliall Jale

120
100
"_3 80
K
. 60
S
~ 40
0
Al sl L Ll BTN Cne Axld dglll
J\.c); .u..u‘}“ Jais Dllgadl
§]
H (%) AU dudliadl Jole 1135 19.1 25.8 38 34.2 31.2 36.9 42.9
g5

g paal) gdlsall B (%) k) Audlial) Jals ad (4) S

Pl g (I et Les Ol G Al Als asns e ALED adge & CCF Jalall ad ()
M sal Cagyla (e dagles Allay A sl Cilesanall e Jaliall 4y puall Lalyal) 550Y) cililen,y

O Andls s dsag aie A iy 1305 100 o i dugyaall adlsal) Bl 8 dudlidl Jile a8 S
AN o e sl o adl Aaadle (Sayy cpdlsall o3a b b Apad AUS dgag e a2l e e
Lslid) Jole dad o V) JUSEN 3 5yas 1575 a5 Al iy ulS Jleys dugms (3l adse b dyyail)
Al gy o oSars (19.1) il wdge & adde & Lae el (25.8%) Jey dusan pdse b cuilS 2l
cOdsall G sl Cag ks (R )

Slel of 1aadly (5) JSal 8 daiasall Sl b Al AGUKH by bl duslid) Jale ad o 4ladll,
8ya 1868 a5 43l aisall 3 Ay LS e ae (38155 ALY adse 3 %113.5 a5 dudliadl Jalal 2
s 8 patll SN o (g0 el e (Bl aipe (b Audliall alad A ol dmdh 5 (pm (B SIS b

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
78



U siaa ‘Lgn Ol ‘?ﬁi).\l\ ),\).LA]\ alle L;J 4l d%ay gl A1) Prrt

OoY) Jin s 8 Ayyal) AESH Ao i S n 8 HUSE)) 8 5 1575 iy 3 chasn 2a3 sl
by b A Jeasll &5 Lo pe il o3a Gy (%34.2 ol dudlie Jale Aoy iSe)) 8 50 1338
) Caglal) b adlsall 8 Leasyd aldi alill ddlia) Jele dad of duhall oda xSl 3 ¢dd il chaaiall
e < Jalall dad adyy Las cled Ul Saall ag0a H5lati dedin Glah sals rand (Al (AL Jia) 3505l
Al sy Lo say ¢ sall) Basane Jla Glagil) (& dadipe doanell 486N (s 8 Baga J8Y) &lsall 3 Laiy

el USH a8 a2 (5) IS L Lass ¢ [18] ko pise 83 5eayll

el 8 il sae

g paall wlgal) B (JUiSgl) B Byad) Ayyadl) ABLSY 2 (5): JS)

tlluagilly claliiiuy)

ralabingy) -

S O oSars gl ALK Aoy Aaljil) dhie (8 G pnall qdlpall Ak o AL adse oii-]
i) 8 Shael pleaiu] adlsa (pe a 435S (@AY aBlsalls Dlia 31y Cililead Lnball Gle ganall g gind
Jale dag 3T Ciny MLy Ol sai (B it Lae cadlsall Gy G5l AL pdge b Alle dudlia 3gas—2
Al dikie 8 Laball e sanall 310Y LU il Ma) vie L) G 2l dudlid)

OSars O Al sai iyl e 8ygpally Ju Y Al alge Ak (S Andliadl Jale Rad aliss) o) -3
Adle Apad GBS adlsall aaen a1 Y cAilide A QL Alld (g

taluagill -

S Y Ly el Alle gy pad AHUS dgmp Aals cduhll Ailaie 8 (g pae JS aball il 2y of a1
alsall 538 (po dad i) Al (ge and g luia ) g5 g J2) aae o bl Gle gendd) dalxinl b
Allad) BESY e il A i) A Al

JS L) g0 il Coagy cAggal) ALK aasll Aadall dpalyy EBlnge LA )9 pa Auhyall oda &2
e S8 gie ol )y Lle Baliall L) dpuliall 8)Y1 Jalad auiags cdds JiS]

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
79



Latakia University Journal. Bio. Sciences Series @ 2026 (2) 22l (48) alaall L slgull aslal) LAEDU) daals dlas

Aaball Clegend) 53 ve dameall Gl AN LD Glogedl gren aum ilily 322l dae)-3
el Zilaiall 8 gyl sl

References:

[1] N. Nasser and A. Yousef, "The reality of forests in Syria and the prospects for their
development and sustainable management,” Latakia University Journal for Research and
Scientific Studies - Agricultural Sciences Series, vol. 31, no. 4, (in Arabic), 2005.

[2] FAO, Global Forest Resources Assessment 2010, Rome: Food and Agriculture
Organization of the United Nations, 2010.

[3] J. T. Hahn, "Tree volume and biomass equations for the Lake States,” USDA Forest
Service, St. Paul, MN, p. 10, 1984.

[4] W. Rajab, "The impact of forestation and climate changes on plant biodiversity in the
Al-Kabir and Al-Maydan burnt sites of Lattakia forests,” Ph.D. dissertation, Faculty of
Science, Latakia University (in Arabic), 2014.

[5] W. Ali, "Studying the effect of competition on the growth of Pinus brutia trees on Kafr
Dbeil afforestation site — Jableh — Syria,” Al Baath University Journal for Scientific Studies
and Research, Syria, vol. 39, no. 9, pp. 54-76, 2017.

[6] T. Suleiman, "Modeling biomass and estimating site quality index for Pinus brutia in
the Rabia area - Latakia Governorate,” M.S. thesis, Tishreen University (in Arabic), 2013.
[7] R. Ruiz-Peinado, G. Montero, and M. del Rio, "Biomass models to estimate carbon
stocks for Mediterranean tree species, "Forest systems", vol. 20, no. 3, pp. 317-331,2011.
[8] L. F. Ohmann and D. F. Grigal, "Plant species biomass estimates for 13 upland
community types of northeastern Minnesota," USDA Forest Service, St. Paul, MN, pp. 54, 1985.
[9] T. R. Crow and B. E. Schlaegel, "A guide to using regression equations for estimating
tree biomass," Northern Journal of Applied Forestry, no. 5, pp. 15-22, 1988.

[10] H. Pretzsch, Forest Dynamics, Growth and Yield: From Measurement to Model.
Berlin, Germany: Springer-Verlag, 2009. doi: 10.1007/978-3-540-88307-4.

[11] W. Ali, "Assessment of growth and biomass production in short rotation stands of
poplar in Saxony," M.Sc. thesis, Inst. Forest Growth and Forest Computer Sciences, TU
Dresden, Tharandt, 2005, p. 49.

[12] C. B. Halpern, E. A. Miller, and M. A. Geyer, "Equations for predicting aboveground
biomass of plant species in early successional forests of the western Cascade Range,
Oregon," Northwest Science, no. 70, pp. 306-320, 1996.

[13] O. Adams, "Assessment of three allometric regression techniques of biomass
determination in  two  hardwood  species,” 1997. [Online].  Available:
http://www.ieiglobal.org/. [Accessed: Sep. 1, 2012].

[14] B. D. Ballard, "Aboveground biomass equation development for five Salix clones and
one Populus clone,” New York Center for Forestry Research and Development, Syracuse,
NY, Misc. Rep. NYCFRD-99-01, 1999.

[15] S. Al-Kanj and W. Ali, "Study of the growth and productivity of Pinus brutia and the
effect of some climatic elements on growth in the afforestation site of Kafr Dabil —
Jableh," Tishreen University Journal for Research and Scientific Studies, Syria, vol. 22,
no. 10 (in Arabic), 2017.

[16] S. de-Miguel, T. Pukkala, N. Assaf, and Z. Shater, "Intra-specific differences in
allometric equations for aboveground biomass of eastern Mediterranean Pinus brutia,"
Annals of Forest Science, pp. 1-14, 2014

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
80


http://www.ieiglobal.org/

U s e&r— Ol LF'U)J\ Jgji...al\ be&u\.\d\ d%ay gl A1) Prrt

[17] L. Saleh, "Study of forest growth and plant biodiversity under the influence of quarry
dust: A case study of Kafr Dabil afforestation site - Jableh countryside,” Ph.D. dissertation,
Tishreen University (in Arabic), 2018

[18] A. Thabet, "Estimation of wood stock and total above-ground biomass of Pinus brutia
Ten. on the eastern slope of the coastal mountain range in Syria,” Syrian Journal of
Agricultural Research, Syria, vol. 11, pp. 344-355, 2020. (in Arabic)

[19] T. E. E. Grams, M. J. Daigo, J. B. Winkler, S. Gayler, and R. Matyssek, "Growth and
space use in competitive interactions between juvenile trees,” Ecological Studies, vol. 220,
pp. 273-286, 2012.

[20] M. Rubén, M. Francois, N. Francois, and M. Fortin, "Incorporating stochasticity from
extreme climatic events and multi-species competition relationships into single-tree
mortality models,” Forest Ecology and Management, vol. 354, pp. 243-253, 2015. doi:
10.1016/j.foreco.2015.

[21] M. Aleinikovas, E. Linkevicius, A. Kuliesis, H. Rolhle, and J. Schroder, "The impact
of competition for growing space on diameter, basal area and height growth in pine trees,"
Baltic Forestry, vol. 20, no. 2, pp. 301-313, 2014.

[22] A. Barhoum, "Evaluation of the success of some artificial afforestation sites in Al-
Ghab Plain in Syria,"” M.S. thesis, Faculty of Agriculture, Tishreen University, 80 pages,
(in Arabic) , 2014.

[23] J. E. Krajicek, K. A. Brinkman, and S. F. Gingrich, "Crown competition - A measure
of density," Forest Science, vol. 7, no. 1, pp. 35-42, 1961.

[24] Ministry of Agriculture And Agrarian Reform (MAAR), "Annual Agricultural
Statistical Abstract”, Department of Statistics and Planning, Damascus, Syria,2024.

[25] General Establishment of Geology and Mineral Resources, General Establishment of
Geology and Mineral Resources Report, (in Arabic), 2015.

[26] H. Burley et ai., "The effectiveness of distance-dependent and distance-independent
competition indices in predicting tree growth, " Forest Ecology and management, vol. 315,
pp. 33-40, Mar.2014.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
81






