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Table 2. Pearson correlation among measured variables®

CrD He CoD BA CA CcC JD TD El Sl As Er DMR IH DB RE
CrD 1 0.930" 0.8927 0.837" 0.551" 0.2147 -0.076 -0.083 -0.082 0.111 0.160" 0.659" 0.665" 0.082 0.665" 0.6737
0.000 0.000 0.000 0.000 0.000 0.182 0.140 0.146 0.050 0.005 0.000 0.000 0.145 0.000 0.000
He r 1 0.918™ 0.878" 0.469™ 0.182™ -0.049 -0.054 0.115 0.169" 0.640™ 0.628" 0.640™ 0.027 0.631" 0.661"
P-value 0.000 0.000 0.000 0.001 0.392 0.339 0.041 0.003 0.000 0.000 0.000 0.638 0.000 0.000
CoD r 1 0966~  0.461" 0.119" -0.085 -0.082 0.010 0.043 0.090 0.680™ 0.686™ 0.073 0.685™ 0.677"
P-value 0.000 0.000 0.036 0.134 0.148 0.865 0.447 0.111 0.000 0.000 0.198 0.000 0.000
BA r 1 0.456™ 0.118" -0.063 -0.063 0.050 0.035 0.089 0.672™ 0.679™ 0.046 0.652™ 0.635™
P-value 0.000 0.036 0.262 0.266 0.380 0.541 0.116 0.000 0.000 0.416 0.000 0.000
CA r 1 0.359™ -0.012 -0.015 -0.004 0.097 0.126" 0.395™ 0.394™ 0.082 0.402™ 0.810™
P-value 0.000 0.827 0.794 0.949 0.088 0.026 0.000 0.000 0.145 0.000 0.000
cc r 1 0.409™ 0.389™ -0.024 0.229™ 0.232™ 0.048 0.040 0.035 0.107 0.064
P-value 0.000 0.000 0.669 0.000 0.000 0.398 0.477 0.541 0.059 0.261
D r 1 0.970™ 0.037 0.176™ -0.078 -0.019 -0.025 -0.270™ -0.047 -0.036
P-value 0.000 0.515 0.002 0.169 0.735 0.657 0.000 0.406 0.526
™D r 1 -0.009 0.138" -0.140™ -0.018 -0.022 -0.234™ -0.039 -0.040
P-value 0.870 0.014 0.013 0.748 0.695 0.000 0.488 0.481
El r 1 0.350™ 0.520™ -0.006 -0.030 -0.261™ -0.130" -0.033
P-value 0.000 0.000 0.916 0.597 0.000 0.021 0.561
S| r 1 0.434™ 0.066 0.066 -0.004 0.018 0.118"
P-value 0.000 0.242 0.245 0.947 0.750 0.037
As r 1 0.026 -0.023 -0.057 -0.009 0.077
P-value 0.650 0.679 0.311 0.876 0.172
Er r 1 0.810™ 0.135" 0.783™ 0.766™
P-value 0.000 0.016 0.000. 0.000,
r 0.1991 0.861 0.764
DMR " p value 1 0.000 0.000 0.000
IH r 1 0.214™ 0.137"
P-value 0.000 0.015
r 0.745
DB paie 1 0.000
r
RE P-value L

S .AS dials g.,\.......‘ o )0 SI ‘l.;.)o cJa...: )| &lﬁ.l)‘ El ma55 L)L"")‘) pS‘)J 1D ‘L)“’)‘ QL‘})‘) “,S‘J.' JD ‘o.)53 L}““"‘?“CL' o o CC ‘CL‘ sl .CA ‘C‘IAM C_'a...; BA m\.m ).]as CoD ‘CA_">)Q éLm)l He ‘CL‘ )Jas CrD ¥

&l ol 2 ol cass, ;08I0 polie § YU 10 (g (Ssed oo [ polie lodiy, 50509, RE daasls SoSis DB wog ,0 ol 4 00gl (s 0 cocs IH Dol was DMR (ol 3 @os BT assls
Sl 00l

o y0 A0 o [ s e (Siaad 1 o )0 A0 o o s ine  Son

¥ CrD: crown diameter, He: tree height, CoD: collar diameter, BA: baasal area, CA: crown area, CC: stand canopy cover percentage, JD: density of juniper trees, TD: density of stand trees,
El: Elevation from sea levele, Sl: slope percentage, As: geographical aspect, Er: erosion intensity, DMR: severity of infection, IH: the ratio of infected to healthy trees in the stand, DB: dye

back, RE: root exposure. The r values of the Pearson correlation coefficient are presented at the top and the significant values are presented in the bottom row of each cell
** significant correlation at the 99% level, and " significant correlation at the 95% level
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R
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Table 3. Cumulative variance represented by components

Initial eigenvalueadyl 555 polic

loadlse
o2 oalbly w0 obly ey N Components
Cumulative variance (%) Variance (%) Total

39.455 39.455 4.735 1
52.970 13.515 1.622 2
65.603 12.633 1.516 3
74.161 8.558 1.027 4
82.476 8.315 0.998 5
87.071 4.594 0.551 6
91.175 4.105 0.493 7
94.112 2.936 0.352 8
96.805 2.639 0.323 9
98.894 1.989 0.239 10
99.808 1.014 0.122 11

100 0.192 0.023 12

Lol slaailge &30 laosls gl el g,

S eslitl JIUT ol o (Sogll slls sy LQ""*

“Only infected trees have been used in this analysis “data extraction method: Principal Component Analysis
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Table 4. The matrix of Principal Component Analysis in factor analysis

shol slaadlis
Component Analysis 2355 5 553 B oIl sladasiia

3 > 1 Measured characteristics of trees and stands
-0.117 -0.096 0.910 Tree height e, glis |
-0.157 -0.169 0.897 Collar diameter as, L3
-0.166 -0.183 0.873 Basal area in hectare s ;o ahais prlaw
-0.014 -0.060 0.868 Crown diameter co o zb s
-0.253 -0.358 0.595 Erosion intensity il oo
-0.033 -0.269 0.556 ROOt eXPOSUIE asy, 535095
-0.285 0.626 0.460 Elevation above sea level L o mlaws 5l glis )|
0.439 -0.084 0.454 Crown area s ,s zb colus
-0.062 0.719 0.417 Geographical aspect awls cy>
0.752 0.020 0.419 Canopy cover percentage cog gzl ds,s
0.179 0.627 0.343 Slope percentage awls o wo o

o axly 10 00g)] iz s s

-0.164 -0.196 -0.283
Infected/healthy tree per area

0700  -0.097  0.153 UESS) gl oy 53 22,0 o515
Tree density per unit area (hectare)
it onlizal 50T ol ,o Sosll (sl iy s

kol (slaaile & 5o dlmosls gl gl Lig, ™
“ Only trees with infection have been used in this analysis.
The methods of data extraction: Principal Component Analysis

P eais @l )0 Sl (Kned 5 (2025 (uilly woys w0y polie -0 Jooxr
Table 5. Eigen value, percentage of cumulative variance, and canonical correlation among canonical
discriminant functions

S (Ker (xS )l w0

Canonical Cumulative iy dos2 23 nolhe &y
; - Variance (%)  Eigen value ‘
correlation variance (%)
0.868 90.6 90.6 3.063 1
0.365 95.2 4.5 0.154 2
0.262 97.4 2.2 0.074 3
0.223 98.9 1.6 0.053 4
0.152 99.6 0.7 0.024 5
0.113 100 0.4 0.013 6
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Table 6. Structural matrix of discriminant analysis

i @y
Discriminant functions
3 2 1

0.102 -0.006 0.826" Erosion intensity _:l.,s cus
-0.228 0.031 0.699" ROOt EXPOSUIE aty, 535059
0.141 -0.205 0.572" Collar diameter c.s s &, ks
0.232 -0.004 0.556" Basal area per hectare ,lsa ,s alaio zhaos
-0.019 -0.099 0.529" Crown diameter co s zb s
0.063 0.062 0.492" Tree height e s ¢lis)|

0.107 0.193 0.256
-0.091 0.363" 0.030
0.000 0.273" 0.021

-0.593" 0.214 -0.032
-0.538" 0.282 -0.033
0.483" 0.220 -0.016
0.414" 0.002 -0.006

Crown area cs o g6 colus

Slope percentage awsls e oo yo

Stand canopy cover (%) oo Lidgzl sy

(ESe) mlaw axly jo co 0 (ST
Tree density per area (ha)
(LSe) ghaw a2y o o)l plis )0 (515
Juniper density per area (ha)

Elevation above sea level Lo xlaw 5l lis )|

Geographical aspect auls cq>

“The maximum absolute correlation among each variable with discriminant functions

OPloyld Hi i mio Bgie 5 e jIleda b
gl @hlo g pasl 55, gLz a1, oligSh
ool Ol 9 SzsS (b0 b aglie ;5 s S
(Kartoolinejad et al., 2008b) v—»s o JlLal
CNPRET W JET S I EESPE o oo
ils ) oS Lawgs oa il Sl sl iy
,» Fallahchaei et al. (2011) s.iss 06,5 o0 )8
,o Juniperus excelsa o olg )l 31 gy 0 dis)
lagw )l a5 ol plas gl o et sla o
gh it colbuwe b GLiZ 0 a0 Jsone jobay
LaS oo pooed uion )l g Jlad 5 55,5
Syl cillae i uiss ol 5l il
4 09> a5 o Krasylenko et al. (2017)
GHlagyl ST a5 0505 Lo ey S 85 ard
ol S s aasein 5l Sl guiins ué b 4
$9) 9750 By 5 sLolS 0 aS semia

Goled as ols Hlas Juaghy ddhie o by cw)y
g5 raran (50 slaaiss Ko Ml » (Soe
Rezanejad et al. slaa 6L L aS 5,16 5925 ()|
Syl callase (2019)
a8 el ax aas ol lis sdew ol bl
S50 o lsSy ilg I 4y LT ol a3y
lgls ydo ST 8556 e e |y ] clde oS
S STy 8emu 5,50 (g0l dwled .caudls oligSL
39,3_.’:4 LQ.».a 4);\.3 s_élj).’ 35...w as MQGA QLM..: &‘j)b
oly 5l 5 GBS g G (AT oS (ol (6,550
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Krasylenko et al., ) @i oo olS ol 3 oS

2017; Hosseini et al., 2008; Hawksworth &
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Figure 5. From the top and right side: 1- juniper tree with stem infestation, 2- thick juniper with severe root
exposure under the tree crown, 3- ability to feed livestock from the aerial parts of juniper dwarf mistletoe, 4-
large clumps of juniper dwarf mistletoe, 5 - Pruning operations of infected junipers in Tash and Majen
region, 6- Dried trees due to severe infestation to juniper dwarf mistletoe in Parvar region (photoes by
Zabihollah Fadaei, 2018 and Alireza Rezanejad, 2017)
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Abstract

Introduction and Objective: Juniper stands, renowned for their ecological role, are facing a recent
threat from the proliferation of a parasitic plant known as the juniper dwarf mistletoe, scientifically
named Arceuthobium oxycedri. The primary objective of this study is to assess the extent of this
disease among juniper trees in the Miankoh Tash region.

Materials and Methods: A 250x250-meter grid was systematically established, comprising 65
square-shaped sample plots, each measuring 20x20 meters. Within each sample plot, various
guantitative characteristics of juniper trees, such as tree height, crown diameter, collar diameter,
canopy coverage percentage, and the presence of branch dieback, were meticulously measured.
Furthermore, habitat factors, including elevation, slope, geographical direction, soil erosion status
beneath the juniper crown (classified into four categories), and tree root exposure (classified into three
categories), were meticulously documented. The collected data underwent analysis utilizing both
univariate and discriminant analysis techniques.

Results: Our results suggest that the gender of the host individuals, slope percentage, and geographical
direction had no significant impact on the severity of infection. However, infected host trees displayed
higher average values in tree height (5 meters), crown diameter (3.7 meters), collar diameter (54.7
c¢m), and crown area (12.8 square meters) compared to healthy junipers (3.1 m, 2.1 m, 24.1 cm, and
4.1 m?, respectively). Moreover, the frequency of branch dieback, a common symptom of dwarf
mistletoe invasion, was notably higher in infected trees. Discriminant analysis identified several key
indicators of juniper dwarf mistletoe severity, including the severity of erosion under the canopy, root
exposure, collar diameter of trees, collar diameter of trees per hectare, crown diameter, and tree height.
Conclusion: The study concludes that larger, and thus older, trees are more susceptible to juniper
dwarf mistletoe infection. Additionally, juniper trees with increased root exposure and soil erosion on
their canopy surface, indicative of livestock overgrazing, exhibit a heightened susceptibility to
parasitic plant invasion. This underscores the compounding effects of livestock grazing pressure on
host trees. Therefore, prioritizing non-destructive methods to control juniper dwarf mistletoe,
particularly in areas with old and large juniper trees, is recommended.

Keywords: Dwarf mistletoe, forest conservation, hemiparasite, infection severity, host tree.
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