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Figure 1. Map of the geographical location of the study area.
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Table 1. Results of homogeneity test of variances in treatments of vegetative form and cut type.
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Table 2. Results of normality tests for the distribution of survival variable data in the research treatments.

Sy =g mls YRR R PNt
Shapiro-Wilk test Kolmogorov-Smirnov test Sl e
Sols sme Cb,w 331 s ool Sols sme Cb,w 331 s ool Treatment Variable
Sig df Statistic Sig df Statistic
Hok . | .
0.000 60 0.841 0.000 60 0.165 il
High form
*k *ok J‘)A}Lw ¢J5
0.000 60 0.782 0.000 60 0.207
Coppice form
(o O3k dals
0.075 24 0.925 0.200 24 0.127 oA O
Control (no cut)
ok ok Vo 5 Lol
0.000 24 0.800 0.001 24 0.240 es o
Cut from depth 10" Survival
* \o em Ld:‘ | 3
0.045 24 0915 0.200 24 0.132 gt =
Cut from height 10"
£l £l o I L‘B eSS 5
0.000 24 0.443 0.000 24 0378 2 sl
Removal of infected parts
ko ko U LS 3
0.000 24 0.612 0.000 24 0.273 b s
Crown cut
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Table 3. Results of nonparametric Wilcoxon test in comparison of survival and vitality of treatments in two

phases of the research.

Sols sme (bld) Sl i Sols sme (leekiy) Jlag i
Sig Pair of Treatment (vitality) Sig Pair of Treatment (survival)
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Coppice form, phase 2 Coppice form, phase 1 Coppice form, phase 2 Coppice form, phase 1
" Y b aals ARSIV - Y b aals V56 aals
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phase 2 phase 1 phase 2 phase 1
V)U"Cm&w"dé \ju\.cmw&j V)U"Cm&w"dé \ju\.cmw&j
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0250 Removal of infected Removal of infected 0.833 Removal of infected Removal of infected
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o177 Y36l s ol VS gL Jels ol 0.001" Y6l s ol VS gL Jels ol

Crown cut, phase 2
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Crown cut, phase 2
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Table 4. Results of Dunn-Bonferroni test in comparison of pairs of sanitation cut treatments (Codes 1 to 5 are

for control treatments, cut from 10 cm depth, cut from 10 ¢cm height, removal of infected parts and complete
cutting of the crown, respectively).

Vitality plsls s Survival gl i

i S
SOl g oo bkl yl]  ogesT el SOl . sibtad bl osel sl ol
el S| Sig Std. Test Test o =Sl Sig Std. Test Test Tretatmznt
Adj. sig statistic statistics Adj. sig statistic statistics ~ pair code
1.000 0.672 0.423 4229 1.000 0.226 1212 12.062 1-2
1.000 0.248 1.154 11.542 1.000 0.470 0.722 7.188 13
0.013" 0.001 3212 -32.125 0.001" 0.000 -3.859 -38.417 1-4
0.015" 0.002 -3.166 -31.667 0.076 0.008 2.668 26.562 1-5
1.000 0.465 0.731 7312 1.000 0.624 -0.490 -4.875 2-3
0.003" 0.000 -3.635 -36.354 0.000" 0.000 -5.071 -50.479 2-4
0.003" 0.000 -3.589 -35.896 0.001" 0.000 -3.880 -38.625 2-5
0.000" 0.000 4366 -43.667 0.000" 0.000 -4.581 -45.604 34
0.000" 0.000 4321 -43.208 0.007" 0.001 -3.390 -33.750 3-5
1.000 0.963 0.046 0.458 1.000 0234 1.191 11.854 4-5
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Table 5. Grouping of cut treatments in terms of survival and vitality based on the results of Dunn-Bonferroni test.
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Figure 2. Histogram of the mean of survival and viability for five treatments of sanitation cutting.
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Abstract

Background and Objectives: The semi-arid vegetation area of Zagros is the second source of
forest biomass in Iran and has a special environmental importance. Over the past decades, the
ecological potential of this region has degraded due to severe human pressure, and its forest
trees have declined in the last two decades due to drought stress and attacks by wood-eating
pests and charcoal fungi. Since chemical control may causes further problems in the natural
conditions of ecosystems and biological control requires long-term research, so the application
of sanitation cuttings is the most important way to control the degradation of Zagros forests in
the current situation. Numerous scientific references have reported the positive role of
branching and pruning of forest and garden trees in controlling pests and diseases. This article is
the results of the second phase of a study that investigated the proper method of sanitation
cutting in the forests of Zagros vegetation area in the second four-year period. The aim was to
investigate the role of five cuttings treatments in two forms of high and coppice to control the
dieback of Persian oak trees in Zagros area.

Materials and Methods: In this study, the effects of vegetative form and sanitation cuttings on
the survival and vitality of Persian oak after eight years was tested and compared with the
project results in the four-year period of the first phase. Vegetative form was studied at two
levels of high and coppice and cutting type in five levels including removal of infected parts of
trees, complete removal of crown, cutting from height of 10 cm and cutting from 10 cm depth
and control treatment (without sanitation cutting). The research treatments were compared using
non-parametric tests because the data of quality of the vitality were qualitative and also due to
the lack of parametric statistics assumptions in the survival treatments. Pair of two-phase
research treatments was compared with Wilcoxon test; two vegetative form treatments were
compared with Mann-Whitney test and group cutting treatments with Kruskal-Wallis test and in
pairs with Dunn-Bonferroni test.

Results: The results showed that the difference in survival and vitality of the two vegetative
forms in the two phases of the study was not significant at the 5% probability level. The
difference of survival of cutting treatments in the two phases of the study was significant in all
treatments at the level of 1% probability, except in the treatment of cutting infected sections.
The difference of viability of cutting treatments in the two phases of the study was significant
only in the control treatment at the level of 1% probability, in contrast to survival. The results of
survival and vitality after eight years from the start of the experiment in the second phase
showed a significant difference (0=1%) in the cutting treatments and no significance (0=5%) in
the two vegetative form treatments. Also, the results of pairwise comparisons showed that the
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difference in the vitality percentage of the two treatments cut from the depth and from a height
of 10 cm with the control treatment and the difference between the two treatments of cutting
infected parts and complete cutting of the crown were not significant (0=1%).

Conclusion: In general, the targeted cutting treatment of infected parts in terms of survival
(88.8%), which was the main factor of the study, showed the best result alone and in terms of
vitality (87.4%) with complete crown cutting treatment. Therefore, this sanitation cut is
recommended to control the dieback of Persian oak trees in similar forest areas in Zagros.

Keywords: Decline, Oak mortality, Pruning, Quercus branti
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