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Background and Obijectives: Knowledge of the diversity and structure of forest
stands is a fundamental prerequisite for understanding and managing natural
ecosystems. The purpose of this study is to determine the composition,
frequency and diversity of woody species in the canopy gaps (caused by the
storm) and compare it with the control stands (without the storm). The forest
stands mixed with abundance and different composition at the level of 7 districts
in 15 replications were selected by completely random method.

Materials and Methods: Based on this, mixed forest stands with different
frequency and composition at the level of 7 plots in 15 replications were selected
as completely random. The studied area was Darab-Kola Sari forest series,
Mazandaran province. In order to analyze the data, the plots were divided into
four categories in terms of area: Small (less than 200 m?), medium (200 to 500
m?), large (500 to 1000 m?), and very large (more than 1000 m?). Within each
gap, the specifications of regeneration and height of woody species were
calculated and recorded by establishing microplots (3x3 m). Diversity of woody
species was investigated using diversity indices (Simpson, Shannon-Wiener and
Brillouin), richness (Margalef and Menhinick) and evenness (Pitt and Hill).

Results: Sixteen tree species were identified within the gaps (created by storm)
and control stands in the study area. The highest frequency of regeneration
occurred inside the gaps resulting from the storm, and their frequency increased
with the increase of the gap size. Results showed that there was only a
significant difference between gap and control stands of plant species (at 5%
level) and the highest frequency was observed inside the gaps (1458+249 in gap
vs. 879+138 in control stand). Also, with increasing the gap size, the diversity
and frequency indices increased (5 seedlings in small gap to 4767 seedlings in
very large gap). Among the diversity indices, Simpson had the highest values.
Peat index in gaps (0.100) and in the control stands (0.130) showed the lowest
value among evenness indices.

Conclusion: Natural disasters, including windstorms, are phenomena which
their causes are well understood, but their incidence is usually unpredictable.
Storms can cause a lot of damage to forest stands, and the frequency of damage
is proportional to their severity. Results of this study showed that storm
occurrence can have positive and significant effects on the forest structure,
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which by the correct forecasting and management of the forest, some steps can
be taken to improve the vegetation cover. A combination of wind intensity and
pre-storm characteristics of stand structure can play an important role in
determining tree diversity dynamics because immediately after the storm, tree
mortality is high and causes changes in plant composition and diversity.
Considering the occupancy of broadleaf mixed stands in the Darabkola region, it
is suggested to pay more attention to woody species with deep roots, the crown
length to trunk length ratio and also be resistant to strong winds.

Cite this article: Amiri, M., Mortazavi, E. and Ravanbakhsh, H. 2024. Frequency and diversity of woody

plants within gaps after the storm. Climate and Ecosystem of Arid and Semi-arid Regions, 2(1), 88-104.
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Fig. 1- Location map of the study area and damaged compartments by windstorm
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Table 1. Comparison of woody regeneration based on the gap size in the studied stands

4.7..3‘5)a)'|.\3| b\é}bd?n‘gn\.!aﬁ;\:ﬂ‘w‘gj Mucéj

Gap size (m?) Gap created by windstorm Control stand

Height class s\, b

e r/0> RW-PYS e /0-\/Y RW- 3N /0> A, e /0=\/Y RW-BTS

200 > 14 0.09 5 0.08 3 0.02 2 0.10
200-500 91 1.56 28 1.13 31 0.88 17 1.85
500-1000 960 16.48 604 24.51 565 16.07 156 17.01
1000< 4767 81.80 1830 74.26 2918 83.01 743 81.02
Average 1458 616 879 229
Standarad deviation 249 85 138 34
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Table 2. Frequency and percentage of tree species regeneration less than 0.5 m (height)
in the control stands and gaps in the studied compartments (Area= 100 m?)

(Control stand) sals o3 5

(Gap) azy, J=Is

rﬂ"

Aoy

f (LR . 53
- Scientific Local Sl b
Scientific name Local Frequency F N Frequency
ame name F (%)
name (%)
- - O
Fraxmuiexcelsmr O3 1 0.03  Fraxinus excelsior L. 05 0
Pterocarya B Pterocarya B 0
fraxinifolia (Poir.) S 1 0.03 fraxinifolia (Poir.) S 0
Spach Spach
Zelkova 7 Crataegus monogyna 26
carpinifolia (Pall.) I3 1 0.03 i S 148
K. Koch 4
L i - 0.10
Prunus divaricata ot 1 0.03 Zelkova carpinifolia ST 6
Ledeb <. ' (Pall.) K. Koch ?
Tilia platyphillos N . 003 Tiliaplatyphilios " , 0.12
Scop ? ' Scop ?
Albizia julibrissin - Mespilus germanica 12
. /.l
Durazz. 5 1 0.03 L. &5 68
. S 0.017
Mespilus ¢ Albizia julibrissin .
germanica L. =5 2 0.06 Durazz. ’ 10
Quercus Quercus castaneifolia 0.7
castaneifolia C.A. sl 7 0.21 CA Me s3ledds 38
Mey. A MEY.
Acer capadocicum ls s Acer capadocicum s s 115
Gled. o 23 0.72 Gled. S 65
Crataegus <) Fagus orientalis o 4.3
monogyna Jacq. i 24 0.75 Lipsky o 245
Parrotia persica | Parrotia persica | 6.5
) C.A. Mey. i ) C.A. Mey. ’
(DC) CA M s 164 5.14 (DC)CA. M s 371
9.97
Diospyros lotus L. - = 274 8.60 Diospyros lotus L. G > 571
. . 22.3
Fagus orientalis -~ | 426 13.37  Acer velutinum Boiss. <k 1275
Lipsky
Acer velutinum . ol
Boiss o 827 25.96  Carpinus betulus L. B 2896
Carpinus betulus . _
L SR 1435 45.05 - - -
Tolalg yozes 3188 100 Total ¢ s 5778 100

hYe



OICo § (5 ol (suicmo Jo= 292 Olls 9l P g o

aJlas 3,40 A.E.b.'\ﬁ)b LAA.‘JA}) J&‘:‘g aals aakis PL ?Jb L;LAM; t‘,ﬁ 6‘.&“]&?\.& y J‘9.\>
Table 3. Comparison of species diversity indices between control stand and gaps in the studied area
Tree species g5 ,5 sa &

Ealtagis

Diversity index
y Gapasy, J&is Control stand aals os

L 23.74 20.49

Species richnesste
S 2.37 2.60
O gmrasns 0.965 0.974
Diversity ¢ ys A3 05 4.32 4.24
T 4.17 4.16
T 0.100 0.130

Evenness =135

Jer 0.245 0.22
Dominance > 0.034 0.025

Ldlgs 5 bdlg ol,l SEb pulul » bady, J51s 5 dald ailie (5555 L8 g5 glaasls & g
Table 4. Diversity indices of tree species in the control stand and inside the gaps based
on the height classes of seedlings and saplings
Tree species gz, glaa S

C"J u.ai-u AJJ}J J.">|A Jald 03 ¢
Diversity index Gap Control stand
e /0> \/Y¥e— /0 e t/0> \/We— /0
o WSk 11.54 14.57 11.14 12.3
Species richness Le
S 1.32 2.30 1.54 2.79
O g 0.93 0.98 0.96 0.97
Diversity s Sy —Osls 3.42 4.09 3.71 3.86
sk 3.38 4.00 3.66 3.70
S 0.09 0.16 0.14 0.18
Evenness o125
Jeo 0.31 0.24 0.28 0.26
Dominance .l 0.06 0.02 0.04 0.03

(e,«o}h)m‘jusﬁ.’w)é LA@JJ &la;»uﬁh&»d}): ‘5‘.%43; C_,S dLAda.ﬁu 4....._»'\2.4 .0 d}b

Table 5. Comparison of species diversity indices between the control stand and the gaps based on
different areas (m?)

Gap size (M?) wiy, o0l

g5 pasl Gap Control stand
Diversity index 200- 500- 200-  500-
200> 500 1000 >1000 200> 500 1000 >1000

@5 L 1.67 2.06 2.96 2.73 1.44 231 287 2.66

Species richnessLe
Soighe 1.63 0.97 0.56 0.31 1.41 142 073 037
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Evenness is1o:S
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Table 6. Distribution of the frequency of regeneration of woody species in control stand
and gaps based on the Kruskal-Wallis test

Jald aakis MJJJ&L: Jals aakiw M}J&b
(o 070 31 2aS) (a /0 51 2eS) (e \/Y —4/0) (e VY =+/0)
Control stand Gap Control stand (0.5-1.3m)
(<0.5m) (<0.5m) (0.5-1.3m)
(X?) Chi-Square Sl sls 3.74 3.92 6.63 6.63
df sl3l ax s 13 13 13 13
Sig. & ls sne law 0.09 0.99 0.57 0.38

P Slib 4 a5 b Mo sba S adlg s s bdlg Sl 5Sile amlie 1Y

St 1 ol sladle 5 Ldlg s gLl o Ao 0 el 3 (6ol ine M 4 s o OLES VY s il
dos3 0 o 53 G|l 45 Jlm 53 (CAYA) 50 s g aadpy s 5 dals adlie 53 s e S and
@ by Sl o i (SIGT /00 ) s)ls sy e /0N 6oaTals L Jlslh s sy, s 5 dald il o
Al e (YEEY) sy 1
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Table 7. Distribution of the frequency of regeneration of woody species between in control
stand and gaps based on the Mann-Whitney test (height classes)

(Sl ndow o)) Slib) 45, Kke Las g geee S ol Sol3 g peaw
) 232.66 52116.5
S 2 /0> 23259.5 0.139
Jals 216.34 48459.5
ady) 244.17 54694.5
PRy 206815 0.001
Jals 204.83 45881.5
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