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Table 1. Characteristics of the studied regions.
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Figure 1. Sampling of mistletoe and host tree in different situations.
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Table 2. Analysis of One-Way Variance (ANOVA) The effects of Loranthus europeaus on Carbohydrate, proline

and chlorophyll of in Species.

Sols s Sl e J—“{‘L—“ 6>\ﬂ s e A")f
Sig (Mean squares) df (Element) (Species)
a L
0.003 7.836 0.308 3 oS .
chlorophyll a (mg.g~FW)
0.001 9.404 0.613 3 B sl
Chlorophyll b (mg.g~"FW) o8
0.064° 3.105 0.442 3 Sl S (A. elaeagnifolia)
' ' Carbohydrate (mg.g 'FW)
0.616™ 0.617 0.301 3 oo
Proline (um.g FW)
. a |
0.036 2.960 0.229 3 J2AS L
chlorophyll a (mg.g~FW)
" b s
0.028 3.145 0.861 3 S ; 1 bk
Chlorophyll b (mg.g~"FW) SR :
0.000" 10.960 5.512 3 oS (Q. brantii)
Carbohydrate (mg.g'FW)
0.539™ 0.726 6678.266 3 oo
Proline (um.g FW)
2 Ls
0.610™ 0.630 0.022 3 J2A5 L
chlorophyll a (mg.g~FW)
b L
0.167™ 2.006 0.094 3 J2A8 <
Chlorophyll b (mg.g*FW) o5
0.228"™ 1662 0.570 3 Sy S (A. monspessulanum)
Carbohydrate (mg.g 'FW)
0.349™ 1.206 0.101 3 oo

Proline (um.g*FW)
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Table 3. Compare The effects of Loranthus europeaus on Carbohydrate, proline and chlorophyll of in Species (mean + SD)
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(o218 4L2) Loranthus ) (A) 5550 s (B) s se Sl Joms s <5
Control sample europeaus Leaf of host tree Leaf of host tree (Element) (Species)
(unpolluted (sample above the mistletoe below the mistletoe
(branch clump (A) clump (B)
2 L
0.562 +0.059 ° 1.018 £0.051° 0512+02 ° 0578 £0.129° g2
chlorophyll a (mg.g™*FW)
b L
1.011+£0.046°  1.666 +0.069° 0.935 +0.268 " 1.097 £0.145 ° S IsL
Chlorophyll b (mg.g™'FW) g
K PRWY A. elaeagnifolia
2.320+0363°  3.017+0.071° 2562+ 0.356 % 2.99 +0.032 ° o . ‘ ’ )
Carbohydrate (mg.g™~FW)
0682+0217°  0.799%:0.326° 0.280 + 0.092 ° 0.305 + 0.065° _ S
Proline (um.g'FW)
2 s
0.651%£0.102%®  0.725+0.055° 0.501 +0.054° 0.564 +0.054 ® S
chlorophyll a (mg.g™*FW)
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0.984+0.166%  1.097 +0.089° 0.718 £0.092° 0.828 +0.089 ® 2 S byl
Chlorophyll b (mg.g™"FW) AP
K PRWY . brantii
293740242  2.159+0.144° 2.769 +0.134 ° 3.094 + 0.075 ° el Q )
Carbohydrate (mg.g'FW)
0.153+0.035 0.452 +0.06 * 0.174 +£0.038% 0.202 £0.02 * Ao
Proline (um.g'FW)
2 s
0.277 £ 0.053* 0.455 + 0.066 * 0.501 + 0.002 * 0.479+0.131° 228 N
chlorophyll a (mg.g~FW)
b L
0.289+0.035 % 0.676 £ 0.071° 0.741 £ 0.027° 0.672+0.175? JJJJJS v_;/s
Chlorophyll b (mg.g*FW) :
REPRWS A. monspessulanum
1762+ 0.440°  2.282+0.201° 1.696 +0.017 * 1518 +0.366 ° el ( P )
Carbohydrate (mg.g™*FW)
oo

0413+0.381°

0.552 +0.096 *

0.291 + 0.021°

0.220 £ 0.087 *

Proline (um.g'FW)
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Table 4. One-way ANOVA analysis of species in chlorophyll, proline and carbohydrate Leaf of host tree below

and above the mistletoe clump in studied species.

Gol3 sne F Sla e 5k 5T 4y ol (&, Se3lul zelyl o 2ose el
(Sig) (Mean squares) df Parameter measured Shape Case Study
2 L
0.081"™ 2.636 0.240 2 o2 .
chlorophyll a (mg.g~FW) A 3 )
. b oo S S ol el el
0.007 5.491 1.348 2 B L
Chlorophyll b (mg.g'Fw)  (B) o5 31 e
sy S Leaf of host tree
0615 ™ 0.491 0.341 2 Carbohver t‘ m e below the mistletoe
aroony éj( 9.9 FW) clump (B)
0.010 5.020 0.986 2 i
Proline (um.g*FW)
2 L
0993 ™ 0.007 0.001 2 loronh If’j 2 .
chloro a (mg. .
Py _( 99 FW) SV s gl el
0.589 0.537 0.114 2 b 43,8 AY ey
Chlorophyll b (mg.gFW) (A) o550 Fl e
Sl ydea s S Leaf of host tree
0.014 4.852 0.800 2 Carbohydrate (mg.g " FW) above the mistletoe
4 g 99 clump (A)
0.855" 0.158 4585.078 2 i
Proline (um.g~FW)
2 L
0.287™ 1.282 1.136 2 J2A8 L
chlorophyll a (mg.g~FW)
b Ls
0.012* 2.884 1.217 2 24 .
Chlorophyll b (mg.gFW) 2es
0070 ™ 2813 1729 ) Slyda s S 1 (L. europeaus)
Carbohydrate (mg.g~FW)
0.077"™ 2.71 0.601 2 sz

Proline (um.g*FW)
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Table 5. Compare of Chlorophyll a In the leaf of the infected branches Leaf of host tree below and above the
mistletoe clump Loranthus europaus and Loranthus europaus in the studied species (Mean + SE).
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Table 6. Compare of Chlorophyll b In the leaf of the infected branches Leaf of host tree below and above the
mistletoe clump Loranthus europaus and Loranthus europaus in the studied species (Mean + SE).
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Table 7. Compare of carbohydrate In the leaf of the infected branches carbohydrate Leaf of host tree below and
above the mistletoe clump Loranthus europaus and Loranthus europaus in the studied species (Mean + SE).
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Table 8. Compare of Proline In the leaf of the infected branches carbohydrate Leaf of host tree below and above
the mistletoe clump Loranthus europaus and Loranthus europaus in the studied species (Mean + SE).
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Abstract
Background and objectives: Loranthus europeaus Jacqg. is a threatening factor in Zagros
forests. It is seen on various tree species. This study was conducted to investigate the effect of
continental mistletoe (Loranthus europeaus Jacq.) on carbohydrate, proline and chlorophyll
content in Persian Oak (Quercus brantii Lindl.), Montpellier maple (Acer monspessulanum L.)
and Almond (Amygdalus elaeagnifolia Spach.) as its common hosts in Ilam forests.
Materials and methods: Nine habitats with the mistletoe infested were selected in different
forest areas of the Ilam province. From each habitat six infected trees of Quercus brantii, Acer
monspessulanum and Amygdalus elaeagnifolia were sampled. These trees were in the same
conditions of diameter, height, severity of infectious and aspect conditions. After that, the leaves
were collected from healthy and infected branches. From each tree, four mature leaves were
individually sampled from below and above the mistletoe clump in the host tree, the leaf of the
mistletoe, and the leaf of the healthy branch of the host tree. For measuring the carbohydrate,
proline and chlorophyll content, the leaves then transferred to the laboratory.
Results: The results showed that the content of chlorophyll a, b and carbohydrate in almond and
Persian oak had significant different in the various position including below and above of the
mistletoe clump in the host tree, mistletoe leaves and uninfected branch. In addition, the highest
levels of chlorophyll a and b were observed in the two mentioned-above tree species. A.
monspessulanum species did not show significant difference in terms of proline, chlorophyll and
carbohydrate in different sampling parts, but the highest amount of chlorophyll (2.282 mg/g)
and proline (0.552um/g) was determined in L. europeaus. A significant difference was seen
between chlorophyll b values of L. europeaus and below the clump, and the highest amount of
this feature was in almond. The highest amount of carbohydrate (3.017 mg/g) in the almond was
in the mistletoe clump and tree leaves below it (2.99 mg/g). In Persian oak, the lowest (2.159
mg/g) and highest (3.094 mg/g) amount of carbohydrates was observed in the L. europeaus and
oak leaves below the clump, respectively. Furthermore, among the host trees, the leaves in the
position above the mistletoe clump showed some differences and Q. brantii and A.
monspessulanum had the most and lowest amount of carbo. The proline values were
significantly different between mistletoe leaves and leaves of host trees. Highest amount of
proline can be attributed to the leaves of the almond tree.
Conclusion: The amount of features like proline, carbohydrate and chlorophyll were
significantly different in diverse sites as well as in different sample leaves. In other words, it can
be said that the hemiparasite mistletoe as a biological stress affects the physiological activity of
forest trees, which differs from one species to another.
Keywords: Hemiparasite, Infested branch, Quercus brantii, Amygdalus elaeagnifolia, Acer
monspessulanum
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