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Figure 1. Geographical location of the study site in Zanjan province
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Table 1. Tree and shrub species observed in the sampling plots in the study area

Lf":ij)€} e)‘}»l}' ‘-;Q.l."€l.1 €L|
Form of plant Family Scientific name Name
o7 Cupressaceae Juniperus excelsa M.Bieb o
Tree
Slaz 5o o e
i Rosaceae Cotoneaster nummularia Fisch e
Shrub
[Pz .
SHEEA Berberidaceae Berberis vulgaris L. Sy
Shrub
- s .
ST s T Anacardiaceae Rhus coriaria L. Sl
Tree and Shrub
Glasst s . .
: Rosaceae Rosa spp. L O fms
Shrub
-
e Rosaceae Amygdalus lycioides Spach srsSelsl
Shrub
lw* - Z
SHEEA Rhamnaceae Rhamnus pallasii Fisch & Meyer S
Shrub
I e
ST s T Rosaceae Crataegus pontica C. Koch. S
Tree and Shrub
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Table 2. A mean comparison of Juniperus characteristics in different slope classes

(M).)) s
60< 31-60 0-30 '
Slope (%)
Sl u\jx\ g*-<-'L~‘ Sl u\jx\ g*-<-'L~‘ Sl u\jx\ g-<->L~‘ R .
Stagdgrd Mean Stapdgrd Mean Stagdgrd Mean Characteristics
deviation deviation deviation
L e KV
11.42 41¢ 20.23 820 8.25 24 S
Density
2o Slu) ady b Sl
9.03 32,450 4.42 25.818 5.0 32,91 (ol wy k3 5
Mean of collar diameter (cm)
(roile) 26 aas a3 Sl
1.65 26.152 3.20 20.752 2.31 28.452 Mean diameter of half the
crown (cm)
) ol Sl
0.16 2.94% 0.48 1.83P 0.22 2.97* (ﬂ) Gl u&-’ i
Mean of height (m)
a0 L»; M
0.01 3.96° 1.16 10.42° 0.05 2.79° TR o0
Percent of canopy
(55
1.25 8.11¢ 2.96 40.71° 0.89 2.00° S
Regeneration

s Sl pme (bl Ot WL (O a5 S rie G O Blus gl sla Sl
The means have at least a common letter at column, have not statistically significant difference.

e Ui later 3 ol bl (S slia Y Jsin
Table 3. A comparison of Juniperus characteristics in different aspects

S s St S
East West North Aspect
e il LS e il LS e il LS s
Stagdgrd Mean Stapdgrd Mean Stagdgrd Mean Characteristics
deviation deviation deviation
(G e (NS
15.42 132¢ 18.95 1590 2031 149 A
Density
o gle) ai b - Sle
2.41 27.502 1.36 28.102 2.16 28.032 (ﬂf ) 4y J]M J&J "
Mean of collar diameter (cm)
(o) b ans b oL
2.29 22.202 2.36 22.502 1.92 22.252 Mean diameter of half the
crown (cm)
() sl - Kile
0.03 2.342 0.09 2.552 0.18 2.302 ﬂ) Gl “"&J "
Mean of height (m)
a0 L»; M
0.05 6.67¢ 0.19 7.25¢ 1.24 6.8 TR o0
Percent of canopy
Tsl;
0.25 17.33 1.36 18.70° 0.62 14.79° 20130
Regeneration

s Sl e (bl O] L (O s S pie G O Blus gl sla Sl
The means have at least a common letter at column, have not statistically significant difference.
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Table 4. A comparison of Juniperus characteristics in different elevation classes

(J:»)liyéa.m)'\&w)\

1300-1400 1200-1300 1100-1200 -
Elevation (m)
e il LS e il LS e il LS it
Standard Mean Standard Mean Standard Mean Characters
deviation deviation deviation
a3 o s sl
6.35 30 3.26 14> 9.21 200 IR =T
Density
Gra ol ady s - Sila
1.25 26.28% 2.11 25.47% 2.25 27.65% N Sl
Mean of collar diameter (cm)
to L) U e b Sl
1.49 24.35° 0.67 19.328 1.24 21.24° (Al g8 s B8 ol
Mean diameter of half the crown (cm)
() sl - Kile
0.14 2.45° 0.02 2.39° 0.12 2.012 7 Gt ok
Mean of height (m)
Non L»; M
0.16 8.57¢ 0.32 3.20% 0.26 3.26" TTAT
Percent of canopy
Tl
0.15 9.25° 0.85 8.75° 0.15 9.02° Mg
Regeneration
) L éa.m il el
1600 — 1700 1500 - 1600 1400 — 1500 () b2 O
Elevation (m)
e il LS e il LS e il LS it
Standard Mean Standard Mean Standard Mean Characters
deviation deviation deviation
e js o s sl
7.34 8¢ 5.19 264 7.41 37¢ IR =T
Density
to ole) 4l b Sl
1.69 28.11° 2.18 26.95° 1.26 30.33 (st )“”*{]” ok
Mean of collar diameter (cm)
Gre o) 2 aas ad - Sl
0.11 23.16° 0.42 23.520 1.24 24,670 A g8 e B
Mean diameter of half the crown (cm)
() sl - SKile
0.02 2.18° 0.19 2.51° 0.05 2.46° A )_“”5”*
Mean of height (m)
Non L»; M
0.12 3.45 0.71 7.67¢ 0.29 9.4 TTAT
Percent of canopy
(55
0.23 5.84° 0.45 8.94° 1.14 9.02° Mg
Regeneration

s Sl e (bl O] L (O s S pie G O Blus gl sla Sl

The means have at least a common letter at column, have not statistically significant difference.
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Table 5. Soil analysis of the study area

_JL 1 4
o2 > 2 SH -2 4oz
A ) A oY) \/1\ [=) ,}i ‘3, < ! ©
e . " E ') E 7) o °\° — \,{3 =
3) X . \© }) N ) E =7 — e 3= 3 2 "‘a W
22 ~ = A" 5 35 ™8 2% 8 2 9 °
_‘?81‘“%}1}‘?53 —33_% v, & o -2 E- %3."9 %% Statistic
=~ 3472 wEODE Yy s 32 138 .2
0}
g: < g‘ < C% % 'ﬁ
, 2 4
&..<.ILA
26.4 438 29.8 340.90 3.21 1.59 0.078 7.78 0.66 T
Mean
36.0 51.0 43.0 610.00 11.80 2.90 0.121 7.84 0.85 o
Max
LS
16.0 35.0 19.0 92.00 0.60 0.68 0.050 7.36 0.44 "
Min
e Gl
6.52 492 7155 1650 3.75 0.65 10.78 0.06 0.12 Standard
deviation
N
42.5 24.1 57.0 272.3 14.03 0.42 116.12 0.0 0.01 oI
Variance

)\swg&ﬁwéjﬂsbj)tﬁn): sl b

Loy LS s sl b S 055 00 doys s

Sl St s pme (Sawen so3Dl5 5 el
s 3 QLS s sl L S T op S as s

e )‘JL;'\M L;Z..MA w;ﬁcb Loy CU

\AY

O O Smad b Osn3l b

s $S el glaaasiie 5 S glaaasis
i b S S S Cylis o 65 das e LS
2o Cte Saen Ol S s
PLl IS andl 313 35 o3 40 Jlaz ol



o polb o Uuniperus excelsa M.Bieb) )l sloosg oS slo 59 sy

oo Aed als Cite Hls s vf;.m Soslsls
)\s@xﬂ;:.wé)ﬂb\jj)tﬁb e slas L S
Dls sme 39y la e pla u.(:.w Sls e
AV Jsde) il o

Sien 5 a8 L Sl e LB i s
A LSl LB els 5 sl ke s sms
S Aoyl ke s pme  Stes gl e
Ao3 )13 e s e Sieen 55185 L S
5 ozl Lo G s slaws L S cdw

P 5 S o s S el (sils e sz 6l Hlls 4 Opesl el =T Jsis

Table 6. Results of analysis of variance for significance survey of soil properties on the slope, aspect

and elevation

liyéa.m)'\ﬁwjl S UV W ST
Elevation Aspects Percentage of slope .
L= L W]
Dlrs Gl ol LS Dlrs Gl ol LS Dlrs Gl ol LS Characteristics
Standard M Standard Standard
. ean . Mean . Mean
deviation deviation deviation
(= s ) U GIUIRTY
1.97 0.66™ 0.43 0.6 136 0.6 TR e “;“fg :
Electrical conductivity
Ll 8 an e
1.25 7.78" 13.26 7.78" 1.94 7.78" & "}S T
Soil acid saturation
(Xs)3) U558 oo
0.127 0.078" 0.05 0.078™ 0.04 0.078™ _ 2 035
Nitrogen (percent)
(As,3) JT ¢
439 1.59" 0.39 1.59m 8.42 1.59" o oo
Organic carbon (percent)
(x5 S k) ol LB i
1.25 3.21m 0.145 3.21m 111 3.21m £S5 ) o BB A
Available phosphorous (mg/kg)
(e 5 $ J LB L
102.45 340.9" 11.25 3409 15.40 3409 = ,15 ol >_‘~’ "B et
Available potassium (mg/kg)
e (Lo 3) o
16.25 29.8" 2.41 29.8m 8.35 29.8 o
Sand (percent)
- - (o 3) s
29.36 43.8 5.95 43.8™ 13.14 43.8 ]
Silt (percent)
(Ae)5)
3.98 26.4" 3.26 26.4" 2.41 26.4" o
Clay (percent)

OOt 33 50 Hls g NS 5 s 53 40 Jlaz| da..v 05 Bl (g ls pma ek

** Significant difference at 95% confidence level, (ns) not significant differences
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Table7. Correlation between trees and soil features of the study area and t test

- 'CUM)J N CUWJ]‘-; d‘.’.)‘]‘j ))C})))‘J«J
9125 g ) Mean of L
Py . - d>enr
) g . of diameter BIEN
regeneration height half collar _ Ceh
canopy crown ha diameter Density character
) Sl el
0.056"™ 0.621™ 0.012m 0.025m 0.126™ 0.392™ (J:‘ o)
Electrical conductivity
(ds/m)
Ll 18 and
0.254™ 0.111"m 0.051m 0.124" 0.110" 0.295™ C JS o )
Soil acid saturation
- (hoy3) 055
0.306" 0387 00127  0.079™ 0014 0.512 T
Nitrogen (percent)
(o) SIS
0.232m 0417 0224™ 0421 0.058™ 0.319" Organic carbon
(percent)
52 S k) Sl 6 i
0.012 0.264™  0.006™ 0337 0.171m 0.110™ (¢SS
Available phosphorous
(mg/kg)
oS ) i U ey
0.045"s 0366  -0.013™  0.464™ 0.237" 0.073 (pS5ks >
Available potassium
(mg/kg)
(hoy3) oy
-0.314™ 0.001 " 0.124 " 0.114" 0.053 " 0.142 " s
Sand (percent)
ok ok s (-)VP))) CA—L:«-N
0.425 0.214 0.124 " 0.075"m -0.0457"s 0.215 ]
Silt (percent)
o (hsy3)
20.216™ 0.035"™  -0.154™  0.102" 0.087™ 20.224 M
Clay (percent)

OOt 33 50 Hls g NS 5 s 53 40 Jlaz| da..v 05 Bl (g ls pma ek

** Significant difference at 95% confidence level, (ns) not significant differences

DA e BT g (b ddb s Ol s
ok Sl ple cdea k1Ll
Skt alols Al 5 s &Y 85 s
Cosby ) i B il
Ol s bl ilssl 5 St Gas fals (S
Pourmajidian and ) s & e axalS Ol ;s oS5l
Moradi Goodarzi et al., 2012 Moradi, 2009

Moradi  sls a3 (dirmandrik et al., 2015
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Abstract

The aim of this study was to survey of quantitative situation of Juniperus stands for identifying
affecting factors on growth and optimal establishment of this species. For this purpose, an area with
200 ha in Tarom, Zanjan province was selected. Random-systematic sampling was performed with 40
plots, each 1000 meter square area. In sample plots, collar diameter, the diameter of a half-crown,
height, canopy, density and regeneration were measured. In each sample, a soil sample was taken to
investigate soil characteristics. Analysis of variance results showed that there were significant
deference in number/ha, height, canopy percent and regeneration between slope classes, in number
trees/ha between aspect classes, in number trees’ha and canopy percent between elevation classes in
95% probability level. The correlation test results showed that between EC with number/ha was
positive correlation. Soil acid saturation had positive correlation with the number/ha and regeneration.
Nitrogen percent of the soil had positive correlation with the number/ha, percent of canopy cover and
regeneration. Soil organic carbon percent had positive correlation with the number/ha, the diameter of
the half crown and percent of canopy cover. P and K had positive correlation with diameter of half-
crown. The percentage of sand had negative correlation with regeneration.

Keywords: Babamarghoz, Correlation, Juniperus, Quantitative characteristic, Tarom.
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