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Factors Influencing Amygdalus scoparia (Spach) Seedling Establishment in
Bazoft, Kouhrang County: A Topographic Perspective

Mahmoud Karimi?, Ali Soltani®*
Extended Abstract

Background and Purpose: Forest plantation projects have gained increasing significance in recent years
due to their environmental, economic, and social benefits. As indicators of development, these projects
represent key international efforts. This study aims to assess the current status of forestry plans involving
Amygdalus scoparia (Spach.) in four regions of central Bazoft. Furthermore, it seeks to compare the
qualitative and quantitative aspects of forestry operations in these regions while evaluating the viability and
adaptability of tree and shrub species planted in various topographies.

Materials and methods: This study utilized a completely randomized design to select 153 sample plots,
each measuring 400 m2 (20 x 20 m). Within each sample plot, both quantitative and qualitative
characteristics were assessed. The quantitative parameters included mean crown area and average height,
while the qualitative parameters focused on viability and survival. The Kaplan-Meier estimator was
employed to estimate the survival distribution function, average survival rate, and mortality risk for each
forest area. Survival function tests associated with this estimator were conducted to evaluate the potential
differentiation among the areas. A one-way analysis of variance (ANOVA) was performed, with classified
factors including region (four categories), planting time (years 2006 to 2009), aspect (four primary
directions), slope (two categories: greater than 25% and less than 25%), altitude, and density of primary
seedlings. Mean values were compared using Tukey’s HSD test.

Results: The comparison of survival rates revealed a significant difference in the success of plantations
with the studied species over short spatial distances. The highest survival rate after one decade was 0.88,
while the lowest was 0.64. Both survival function tests, namely the Log-rank and Wilcoxon tests, indicated
a significant difference between plantation areas with Amygdalus scoparia. Additionally, the Cox
Proportional Hazards Model, utilizing the Wald statistic and incorporating topographic factors (slope,
aspect, and altitude) as covariates, demonstrated that the highest risk ratio for Amygdalus scoparia
plantations occurred in areas with western and northern aspects, as well as regions with low slopes. The
influence of aspect on the vigor, crown area, and height of Amygdalus scoparia corroborated the survival
rate results, indicating afforestation failure in western and, particularly, northern aspects.

Conclusion: Overall, the results indicate that the survival and success rates of forestry plantations are
largely dependent on the region, regardless of topographic conditions. It is likely that other unexamined
factors significantly influence plantation success. Nevertheless, the study concludes that southern slopes
should be prioritized for the plantation of Amygdalus scoparia in the Bazoft region.

Keywords: Amygdalus scoparia, slope aspect, Bazoft, survival distribution function, reforestation,
proportional hazards model.
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Table 2 - Kaplan-Meier survival rate for areas planted with wild almond

(7) Q"\"‘ Sis &"*?.) dbd)mﬂ.\}/' > Slass ool Sis 00U S L.gLfb‘_g)lSliA}/' > Slows L°" C)"
Dieback risk Number of un-successful Number of successful Survival rate
3 ET"S plantations plantations
Ikl R = BT |¥ =€ ® ° % £ B T|¥ £ § D
S £ & =2 |g § 3 2 S S £ 23 S 8 2
a £ 8 £ |8 F S e a EoE S8 E = F
1385 | 63 0 9 0.1
1386 | 54 18 0 0 9 3 0.1
1387 | 45 15 17 55 1 1 0 0 8 3 1 11| 0.9
1388 | 36 12 16 42 2 2 0 2 7 3 1 91 0.9 0.9
1389 | 27 9 15 33 2 2 1 3 7 3 4 8 09 09 09 09
1394 | 18 6 10 21 2 2 2 4 7 3 3 7/ 08 09 08 0.8
1395 9 3 5 11 4 2 4 9 4 3 1 1] 04 05 0.2 0.2

Saloly sain g SIS 3ble jo iy &l Kaplan-Meier o520 b s e slagyse;l mls =Y Jous
Table 3- The results of related tests with Kaplan-Meier of survival rate function in planted areas withwild

almond

o)g_ oadoanlive i _?41 >~ PRV P value Wl
Statistic Observed value Critical value alpha

Log-rank 9.236 7.815 0.021 0.05

Wilcoxon 8.276 7.815 0.043 0.05

Tarone-Ware 7.872 7.815 0.098 0.05
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Figure 2- Multiple regressed survival distribution functions in planted areas with wild almond

Galiee sl picte 3 oolitasl b (SIS s Sy Jobo b o 1o (slmo Lol piolie —F Jguusr
Table 4- Cox proportional hazards model using different variables

O)El_ ol 4o Chi-square P> Chi2
Statistic df
Log(Likelihood) test 5 27.63 <0.0001
Score test 5 29.34 <0.0001
Wald test 5 23.6 <0.0001
V04
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Table 5- Chi-square test results to determine the effect of covariance on distinction of wild almond
plantation using Wald's statistic. (High slopes and eastern aspect values could not be calculated)

il ylgeS i Wald o)Ll laie P> Chiz Sy S
Covariance variable Wald statistic Risk ratio
Lo g 5l elas))
Altitude 1.824 0.177 0.996
b azx
North aspect 2.506 0.113 3.188
SFT =
South aspect 0.019 0.890 0.903
S T
West aspect 8.953 0.003 6.531
oS el
Low slope 0.872 0.350 1.418

Sl 6,57 Sz 5o o Jled (Sloonis duoyd 5 g, p hlisee (sla)giS il )l BT s —F Jguer
Table 6- Anova results on the effect of various factors on seedling growth and survival in wild almond

plantations
KA JOUPS woljlax o F value
L b colus L | lols PR
Source of variation df S 5_ J ‘-"'f° o _“\’) 20
Crown area Height Vigor Survival rate
3 2.7 2,247 4.11¢ 3.64°
Region
adgl Jlos sloss
o J%“ e 3 1.5m 1.12m 1.18m 0.92m
Initial sapling number
. 3 2.0 2.24m 411 3.64¢
Plantation date
e 1 3.3m 2.54ns 5.53# 3.70m
Slope
L 3 elas )|
2 el 5l €l 3 1.05™ 0.73™ 0.57™ 0.58™
Altitude
= 3 5.9 7.29% 0.07% 12.35%
Aspect

*las Jlox 40 b g bl Sglis
Tl Jloas! ) L g Ll @olis

NS gLl o cme igles (g0

*statistical difference with error probability of 5%.
**statistical difference with error probability of 1%.
ns No significant statistical difference
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Figure 3 — Crown area mean value of wild almond for each aspect, separated by the Tukey test (95%
confidence level). Columns with common letters are not significantly different.

AB

04
0.3
0.2

Tree height (m) (i) <

0.1

S Jole a5 oy oo laiay g Wlesls las og5 5l
oS ok el S, 5h lols L Yl g
g ceiS Jlo g Lol O ke JlBds L o>
] o J.cl...u |) @‘JLM; ).n)l.m (R joid
SOy sleaals ;545 (VYAD) PRy sl , KIS
I ol paoble o)y wileads cnS
lass 8
S kxSl S Gubly wes mlbs
S ol etz o) ddlaie cudgunails
Vo0 o ‘(‘\-5-:-14)[?{?)0) S ‘(‘\-5+]9)L€’?)~>)
JWs slaws g (4l ez ) Lo ol el (el
slo glas (b Gleowss p (ahib)lezy0) sl
g S le cdilate gl oS 5l Lul) e cplas

w N

aspect ey
S slagysie (130 liabl mha L) (Ss5 (o051 5 oslinl b camr S & (o) i, glas| lawgie —F S8

Figure 4- Average height mean value of wild almonds for each aspect, separated by the Tukey test (95%
confidence level). Columns with common letters are not significantly different.
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Table 7- Analysis of variance of wild almonds vigor, affected by region in a nested by time as the main

plot.
A UUES 3 9 oliT ax s
éH_A . s Adj MS F value P value
Source of variation df
olej =8 3 251 437 0.014
Time
¢ o)) 2 0.19 0.09 0.568

Region (time)

S5SB L glalal 7 ,b (O 0 o oS s alawly 4 Salols (L o ool Ol s il lg 3BT Jgo —A Jaua

kel O Glye 4 ciS ol
Table 8- Analysis of variance of wild almonds vigor, affected by slope in a nested by time as the main plot

Oyt 2 byl az s
M M . c Adj MS F value P value
Source of variation df
> 3 2.45 4.66 0.01
Time
(55 o) 1 1.09 1.08 0.15

Slope (time)

LS L glastsl T SO 50 gz NS e dlauly 4 SGloly LS o plols Ol s il g 36T Jga -8 Jous
kol O lsie 4 cusS e
Table 9 - Analysis of variance of wild almonds vigor, affected by aspect in a nested by time as the main

plot
R SO AP NP
i CM ) e Adj MS F value P value
Source of variation df
> 3 1.89 4.46 0.01
Time
eSS ley) &
(285 0k) S 3 1.34 3.15 0.04
Aspect (time)
\£Y
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Figure 5 - Vigor mean values of wild almond for each aspect (plantation date), separated by the Tukey test
(95% confidence level). Columns with common letters are not significantly different.
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Table 10 - Analysis of variance of wild almonds survival rate, affected by the regions in a nested by time as

the main plot

Ol aao solyl ax e
o s Adj MS F value P value
Source of variation df
& 3 3012.25 3.53 0.031
Time
( o)) 2 65.33 0.08 0.784

Region (time)

5516 b LT 2 S 55 g IS s alanly 4 Salsl 0l ooy Sy il fy 5061 g =) Jor

kel O plore 4 csS Gl

Table 11- Analysis of variance of wild almonds survival rate, affected by the aspect in a nested by time as

the main plot.

Ol s 2 byl az s
i &M . s Adj MS F value P value
Source of variation df
o= 3 2808.7 5.83 0.005
Time
P L) &
(25 ples) ez 3 25115 5.21 0.005

Aspect (time)
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Figure 6 - survival rates mean value of wild almond for each aspect in different time separated by the Tukey
test (95% confidence level). Columns with common letters are not significantly different.
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