iz anwgi g hagh (sole dolilad
AYAA) DY V-BAY a=as f a)Le..i'; NAJVES

(Crataegus aronia L.) 5,3 S5l <53 e M ;,}Tﬁ Silwdde

oS J"’-‘JLG-? oll éu’)‘-ﬁ ‘51-{\’ e@e)‘.?"; B

rd,ﬁm& @ﬁ}vdrﬂb > L;Lﬁc\;ieﬂ) M.blé

(fatemerafeei@yah00.com) .0l .l 3 S ;e o3 S e oKl s eske s b b 2 ISl (UK Al b S )
(@li.jafari@nres.sku.ac.ir) .ol ! S g 3 S e o> oy pole 5 b e oSSl (U 05 S skl =Y
(askari.yousef@yah00.com) .01 1 3 S e 3 8 b ol8Sls e ke 5 rnbs mlin 0 dSLls (gl (5 585 Y

WIANY 2ol )l AV/+ 8N 8l s 06

0 LS

S 5o o, S5 65 2 Cils (g lad gladil 53 0 g A5 e (Rasn cpl 5l ls
ooty 5110 (slopls & pedankad Yol (il 5 Jlesler Olul 53 &3l Sl oKiu s
s L5l gl aib il 4 @ges Slakad e 3 el S eIl Ol s s Sl RN
S sl ) g edle B (el St Ve S b s e 26 L
o3) 2 5 g e gie B kil B s S plinl Jals e St s sdiclazl
Zb ks Sk s g W5 Lo ol ad g Sesll 5o (Cot s JS sl a4 2 U gl ) o
3ol S o s (ol e Sl e A5 51 2B (g kb e glaadl o ol OLLS
Gl paza b ot Je oS 5l 0L 4, b bl Jolows 51 esliad b SIS 0 g 5550 0 s3ledbe
Dl Je Sl glaslne B3 5o (g gl o 5 20 B e lad S 5 e pl a8
VOV b g A 55 il sl DL ke el el s 2,5 Ao b 1) o ol 5 ke i izl s
5 eSS VOYO W ) syse S 00 gl 03 M lde pl gl il S s r)fjlts

33 e Ol e Ly JL, eV Ee v sl s

.LS)LWJ-«LA ‘u")’:ﬁ"’ QYW ) ;Q\J'Jb’ cu»;“} LSL“J-<>.' :6"\'.‘.'\5 6Usaj|j

CPAYTTTYVYE t L 6l J s ok 5

ov\



YO)LA.::sAJ.l?‘ ‘ia.}/dmyjumbj).: >_o.l£3AL~Laﬁ :

(S Bl sl 05,28 5 sbay oS Sl Ol s
Burgner ) >55 0 eslinal o 5 2ilig - o9l
.(and Walter, 2007
ska S 3l Rosaceae o5 31 SIG 48
(Sl e 53 oS Cl o S5 sla K atls
(ST Gl O phds e DLl s
o= (Mozaffarian, 2004) 5,1 281, glewews 5
Cypoty Shy Ghlae oesdle 3,5 S
vy b SEF age s el e (o mesl
i3l G2l b D1eSI ST a5 LB () s
3 P8 — B e SasE 53 ek ga eddall
Zhang et al., ) >)ls Od e plie 35 s

Bernatoniene et al., Chang et al., 2002

e
2001

Sedagat et al., Bahari-Sahloul, 2009 2008

[Darabi et al., 2012 Liu et al., 2010 2009
w S pl Sl aax g L (Alirezalu et al., 2015
235 L3 A A e g e 3yl de e S0
Gl b b e 5 LS S
Sl g Sronebp 5 655 nl dpame g3lal
G slam b 3 68l S eslinad <y ke
3L 5l S L
G 58 6 gue 3l esliinl oy il 4 a5 L
a3 bl gl g ale S5 K
Ao s s SN ey IS Gl Ol
DMEe 3h5e 53 (Sagh OpSU ol sk
oSl SR 53 O S nl os a3 seams
4 Ols e a_uflp_r_ﬂ Sy o 3l ecledlis ¢l>,u'|
55 G 5 el 5 e ST i, 3wy 45
slaze Hossein-Zadeh (1996) .5 S o Lal Ol )l
S 5 adas 53 Tl 5 Ao ge Sils 5 A5
—sle 5 OIS e e Cands aikaie OLSL el

oSl 53 1, JC\PM&G SEas e 5 4 oSS

ovy

4ndle
s Ghle o Sage 3L S e S5 s adke
Car My G b Kl ol 43@@
-t (bl L 5l el S ad 635 1y e
SLls el g5 sl aes Gl
Marvi- (Eftekhari, 1998) wtowa (g3L3 Cenl
Sheslanal galal i) 4 4 5 L (Mohajer, 2011
Cew yd LSL“J.:‘}) RN ¢u.>}>;]:.9 QYW
9 J‘ﬁ"_}S LY (’bJA C,S)Ll.a LJ cLA U'—" )\ L§)|>J'.’°j€-.’
J.E..l )‘ LJ.«SJA w@ b LQQJ))T) L)'-’-‘ )‘JQ.:M‘
(W5 golbl 5 cblix) s e 5 (ol
sl

Fuwape and)

by Caal clls

Me 55,538 5 L0  Olesl (Onyekwelu, 1997
‘ﬁjlﬁgﬂjlﬁ;@ﬂ)mpu\!}m
Al sy [ Sl 2ol Ol s 5 MK L
(FAO, 1995) =l o3 S iy ,=5
Gl Ol s mia w815 chas) 4l o
L QLI L fb Sy a:l.&.:.‘,;\prE SR QY)M
53 3k Lo ge 5l S15 sl I i ol Sl
b ﬁ.fl"a‘ Jﬁj}: 45 C«w‘ 6‘0‘)‘.,\4‘4.! fg QYW
B 3 GlediS aad iE 5 eals 13 sbess
Tabatabaie ) 1S o Wl i K bt sl
5 wleba el 31 .(and Ghasriani, 1992
C)Y}M 66 LSJS°)|J‘J|
Sl (5o slpen 5 4 S50 3 Ltags glacy

s e

Ny M5 i 35505 Gl oY &bl
oY Gande Lpl D oskea asx 8
5 kB Ol e Jae nl LBl ps il ()52
s NV pame sl K W5 cpld luia

0 420 ch;e- u"}’»’)‘:} QYW )‘L’_{.ib)suw“



GokiBu 5 Jbre oz liw! b le> JSs o550 ,.5-3 o (Crataegus aronia L.) o5 S35 <30 sgae auds 051 (5 5lw Joe

3500 oledts Gus b iass ol o S5 o5
Sheslial b osyy S5 65 e A5l
S Ol of sy s glaaasiie
Sl S oo s jartls s gbasi S

A el (ol 5 Jmesler Oliad o

L b, g0l

o 2 dilaie

A oo ys Sl gend e p e oK)
355 B s raskS Ve L3 Bl Ol
Slw sy Sosles 53 5 dosl Oliw g (g e kS Er
S £ o8 3l Sl 3ls 3 Bl
[STURRSSWH RS Vooupy VICOVE S | s | RS | SO P U ST
e T Jld SUas la b e o oK,
Wl 00 5 aids 84 5 am 3 W) B adl VY 4 aids 89
5 4dds 0) yazy 00 30 oLl aer gladb
ol L3 asl YU 5 aids 0 5 am s 00 b agl N8
YW oadlen ases ol s S s (R e
S eyl 55 L3 g Ol el Ao
53 e YAee Bo S e &g, SUS S xe Yo
SULe SLL Sle .ol e IS o S Slelis
llas oyl a3 4aS o bos OF Uslas adlaie
Glas Dol i s anie 5 ol S Sl s -V4/0
Sobess Sias bl el 318 sl 4y YO
Slemar b eaad Bl s s 2550 ikt
ol K> s .(Jahanbazi et al., 2006) LT e
Glaw S 5 " SaamS ol - bl o el feten S
+SS «(Cerasus mahaleb) Jss (Of ol jan oo
Crataegus ) JI3ll; «(Acer monspessulanum)
(Lonicera nummularifolia) >, 5 (aronia
2 S e 5 S i GO 2 b knes

ovYy

Gib 1y egee ANl A5 s QL) 5 S )
SSa a6ty angS l a4 e ol bl
AS e M eSS 00 by by
Iy 4w €55 Coaeal 55 (2006) 01, Sas 5 Jahanbazi
S5 ol olasl Js Lk s ases o
on ok 5 dlowesler Okl s Olats (Ko
ol bl s Slasiine s 3l e el L3 S
b Jpamn Sldis 5 St ys S 5 aS Slasie
YO 5 Vo i pl i ka8 b laaly o8 Wy a5 ()
Gl ey Lok WS Ol o i e Sla
V0 35 (5 a3 Ol slaay Clil oS ol s
o U laaly 5ol e e 5 Lls e sl YO U
Sl s el e Ll e Sl Yo 5l
Olse (2011) O1San 5 Ghanbari .asL bt s,
la S o3 1) G 5 s ldles Ol 0 g0 A 5
e oakly esn pl gs s S e OLLes
b b sl yae L Ol s pl s Slaaasils
Sldie 2T 53 A ey p S sl zb gl
23 pSAS Y0 Bus 5 AV atldle s A
Alijanpour o5 iash Lo A a5, ks
SM 5 e o3Il el osas 5> (2016)
s slaasie L OT Bl L)l s el
8 il a8 5 IS ) s IS
g Il a3 o slin 5 Lol slasly <
e iz ladle 5o 5 a8 dewy 4D ol @
YIA EEVAY ldie (5 pSe 1l 5550 Sl aos 55 5
Keyvan- .. acul=s 4l » cl5l & p§ YOY/TV
laessiia 5l eslinad L (2017) o1,Kes 4 Behju
oSS 5 il SRE 5 2B S S S kb
WA al a sl a LS5 A e anli
355l p SAS Yo X0 15 0T G me 5 p SAS

L5 Ols osa 53 Al asd war g L s S



YO)LA.::sAJ.l?‘ ‘ia.}/dmyjumbj).: >_o.l£;.AL~La$ :

LS oS50l e s ol s Jbweler

.J_})dajl.q.\i

460000 480000 500000 520000
i i 1 i

T T T T T
3530000 3560000

T T T
3500000

T T T
460000 48 500000 520000

80 siesks
1 ]

o 2090 il (oLl g undpe ) S
Figure 1. Geographical location of the study area
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Table 1. Statistical characteristics of hawthorn trees measured in each plot
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it weight (k i (5 : Statisti
Fruit weight (k9)  crown ratio Total DBH (cm) Mean diameter of atistics
(%) Height(m) crown (cm)
16 0.46 1.9 6.2 1.2 s
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73 0.88 3.7 35.1 7 U
Maximum
ks
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Mean
Slere Sl
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Table 2. Analysis of variance of different crown diameters for estimating fruit weight of hawthorn

species
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(Y 5 olab
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Diagonal crowns
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Table 3. Results of one-way ANOVA of the selected model for fruit estimation

PrsE F Sl S0l Sl o yeres @33l 4 Sk e
Mean of squares Sum of squares Degrees of freedom Source of variation
0o S
*<0.0001 215.9 5213.8 10427.6 2 Regression
1550
24.4 1376.3 57
Error
11803.9 59 &
Total
*Significant at 95% probability level. Ao )3 80 Jlazsl mhacs 53 U5 5 Sols g™
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Table 4. Equation form, coefficient of determination, and root mean square error for selected equation
to estimat the weight of hawthorn fruits

ey o les e, R? Bias RMSE
Equation number Equation ond it el sl sl
4 W=a+b*D+cx(SD*CR) 0.88 0.005 2.9

RGW J.La ;.,.llf,éa,b,c B (jZAJbLVJ lejjla.; D ‘CU w CR g(;IA) CU .hw}iﬁjla.; SD ‘(ng) 0 40 Q)} skaasOlic W 4.11:‘) Q—i‘)b
In this equation, W: fruit weight (g); SD: mean diameter of the crown (m?); CR: crown ratio, D: diameter at breast height (cm),
and a, b, ¢ model coefficients.
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Table 5. Parameters of the selected model for estimating the weight of the hawthorn fruit

Prof S Sl o2 sl o
Standard deviation Parameter Estimator Variable
w5l 2

<0.0001  7.02 2.04 14.39 =0 eSS

Intercept

. ‘ -

0002 331 0.27 0.9 ol S
DBH

G lwge b3* -0 s
0.019 2.41 1.54 3.72 gl s BT gl s

Crown ratio * Average crown diameter
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Table 6. Average results of validation criteria of the model by cross-validation method

) R? Bias RMSE
Equation S s 250 sl
3 0.78 0.042 5.33
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Table 7. Estimated total production of Hawthorn Fruit

S5 oSl Al oS s oSl b b ks S
- . U bus
)L'\'gh ()m BE (r;) Sy (CU .b...uj;n J.E_e-:i:' d"‘t""’j"\j" %/I d >
Average Density Averege Medium (crown Average edium
. L . . : X crown
production per  (individual per  production per ratio * medium diameter at .

; . diameter
hectar hectar) tree (gr) crown diameter) breast height class
100.25 4.82 20.8 0.41 55 1
343.4 13.26 25.9 1.22 7.80 2
135.2 4.32 31.3 1.55 12.40 3
160.4 4.52 355 191 15.60 4
110.26 2.82 39.1 212 18.70 5
54.73 1.3 42.1 2.56 20.30 6

Sl
150.7 31.04 324 1.62 13.38 S ok
Total mean
Ao 5 i e S s B s b Sl Lo

S S s ol gl 2 05 SLSS Ol pea Sl K Sl sl e s Bl s S
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Abstract

The main purpose of this study was to model fruit production in different crowns’ diameter classes of
hawthorn trees in a part of Chahar-Tagh forest located Chaharmahal and Bakhtiari province. 30 circular
plots, each with 1500 m?, were conducted using systematic random network. The trees were divided into
6 diameter classes of the crown and in each diameter class, fruits of 10 trees were measured. In addition,
for each selected tree, total height, diameter at breasts height (dbh), diameter of crown and crown ratio
were also measured. The results showed that there is a significant difference between crown diameters
in terms of fruit production. The results of modeling estimation of hawthorn fruit using one-way
ANOVA showed that linear model with variables of dbh and the combination of average diameter of
crown and crown ratio are the best variables in terms of model selection criteria. The result of model
validation also confirmed this result. The results of the model showed that the average fruit production
was 150.7 kg/ha. Totally, for 50 hectares of forest reserve, a production of 7535 kg fruit estimated which
provide an income of 301400000 Rials for local communities.

Keywords: Crataegus aronia L., Modeling, Non-timber forest products, Zagros forests.
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