Print ISSN: 2322-2077

@J Journal of Wood and Forest Science and Technology _
Online ISSN: 2322-2786

Gorgan University of Agricultural
Sclences and Natural Resources

Comparison of herbaceous cover and regeneration diversity
In pure beech, pure hornbeam, and mixed beech-hornbeam stands
(Case study; Darabkola educational-research Forest, Mazandaran)

Atena Kianmehr™* | Seyed Mohammad Hodjati? | Mohammad Reza Pormajidian® |
Hamid Jalilvand® | Vahide Bahrami®

1. Corresponding Author, Ph.D. Graduate, Dept. of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural
Resources University, Sari, I. R. Iran. E-mail: atena.kianmehr@yahoo.com

2. Associate Prof., Dept. of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University,
Sari, I. R. Iran. E-mail: s_m_hodjati@yahoo.com

3. Associate Prof., Dept. of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University,
Sari, |. R. Iran. E-mail: m.pourmajidian@sanru.ac.ir

4. Professor, Dept. of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University, Sari, I.
R. Iran. E-mail: hj_458_hj@yahoo.com

5. Ph.D. Graduate, Dept. of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University,
Sari, I. R. Iran. E-mail: vahidehbahrami60@gmail.com

Article Info ABSTRACT
Avrticle type: Background and Obijectives: Biodiversity is one of the most important
Full Length Research Paper  indicators of the sustainability of forest ecosystems, which is affected by
stand mixture. Vegetation composition and diversity data are the most
. . ] important basic information for recognizing the natural capacity and
értlc_le h,'Story' targeting the principled management of forest sites. On the other hand, the

eceived: 02.23.2022 - . .

Revised: 06.16.2022 proper understanding of the regeneration status of the forest is of great
Accepted: 06.19.2022 importance. The components in predicting the future of the forest are in
terms of structure and composition of tree elements. This study aimed to
compare the diversity of herbaceous cover and regeneration in pure beech,

Keywords: pure hornbeam, and mixed stands in the Darbakola educational and
Hyrcanian Forest, research forest in Sari.
Margalef,

Regeneration,
Shannon-Wiener,
Understory

Materials and mMethods: For this purpose, the inventory was performed
by a randomized systematic method with grid dimensions of 75 x 100
meters, and in each stand, 25 sample plots with an area of 400 square
meters were implemented and the diameter and height characteristics of
the trees were collected. To study biodiversity, names of herbaceous
species and the type and number of regenerations were collected in 2x2
meter micro-sample plots in four quarters and the center of the sample
plots in two stages (May and September). Diversity indices of Shannon
and Simpson richness indices of Margalf and Manhenick and evenness
Owens and Burger Parker diversity indices were used to studying the
biodiversity of regenerations and grass cover. One-way analysis of
variance was used to compare quantitative characteristics of biomass and
biodiversity between sites and compare the means by SNK test in SAS
software environment and draw graphs using Excel-2010 software. Past
software was used to study biodiversity.

Results: The results of the present study showed a higher density of beech
regeneration in all three studied stands. The highest total number of
regeneration was observed in mixed habitats (4040n). The highest indices
of diversity, richness, and regeneration evenness were observed in pure
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hornbeam and the lowest in pure beech. Regarding the herbaceous cover,
no significant difference was observed between diversity indices among
different stands, while the average of these indices was higher at the
beginning of the growing season than at the end of the growing season.
Therefore, stand mixture has more tangible effects on regeneration
diversity than herbaceous cover, and herbaceous cover diversity is more
affected during the growing season than the type of stand mixture.

Conclusion: Based on the results of the present study, the future
composition of the studied populations will be affected by the dominant
species of beech. Regarding the grass cover, the higher average of
diversity indices at the beginning of the growing season than at the end of
the growing season indicates that the environmental conditions are better
in terms of temperature and soil moisture in this season. Therefore, mixing
has more noticeable effects on regenerative diversity than grass cover and
the difference in grass cover diversity is more affected by the period of the
growing season.
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Figure 1. Number per hectare of the studied stands in the study area.

1- Kolmogorov- Smirnov
2- Leven



VERY ) 5l V40,90 (S 9 g (65918 9 pole Sl gy & il

S esls polantl ot o by hds 26 Sk
Ol 5 Y ST s 658 pl Lpa Lsa
) cl 68 nl 6l g6 xS
Aot s s 0pel mls Ll
53 0kt s i 2B Ao 5 gl 5 ks Sl
OWE L i w adleesype glaeds n
du'jf @ bge Ao s AVAY 5 2 TO/YA e Sla
o3 op FeS s AL o el o35 55 il
DS A Ges 035 4 by Sy 26
3 oA e s S ens 4 b e pli ) oSSk
g by 8 Sl S 5wkl e

(\ J_}Ja-) ML&A WT)JM ebj;

whoel g 53 A ks o Sle e

g b amt Sl ey Les S pla Sl S A
Sl enss 53 wisedaskas 3 4l sl &Sepl
o5 s Ml Sboase e 5 Ses el
Sl amg BB de e a4 S
wieal ey 5 Al gL Sl Ot
e gl 5o 1 Sk &S 02y e (YATO)
Sosleas il e e (YO/YE) Wil o35 3
wils 13 e 4 S VL S s A
AV sl Ol el 0355 3 amys S
oAl e 4 el GAme G s

wse] 035 55 Bl e (V4) cils wal s

s 350 el 5 Al glaes g 55 DL 53 oS slaaasiie (e olindl £) :Kla -\ Jpu
Table 1. Mean (£ standard error) of quantitative characteristics of trees in pure and mixed stands.

wel 035 53 5 e ol o35 53 A, oA e A .
P-value F Hornbeam in Beech in mixed Hornbeam in pure  Beech in pure Characteristic
mixed stand stand stand stand
€M) aiuw ) 5 b
005 265  5414:(19.42)° 74.56+16.9° 6280 (+16.73)> 6308528 M) Al
DBH (cm)
m) ¢l
0.00 69.07 25.24 (+6.72)" 29.35 (4£5.53)° 24.10 (+3.31)° 2556 5.95)° ) &
Height (m)
o [
000 12774 7427 (+9.93)° 92.91 (8.70)" 71.67 (+1.25)° 7873(+1470  oTHT S

Canopy (%)

Different letters indicate significant differences between site
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Table 2. List of herbaceous species identified in the studied site at the beginning (May) and end (September) of
the growing season.

Gard) s Jad sl (Sl 3,l) sy Jead gl
End of growth season Beginning of growth season s b URENE s,
| e o | e o Scientific name Persian name  Row

Mixed Hombeam Beech Mixed Hombeam Beech
# # Cyclamen coum Mill. el 1
# # Asplenium adianthom nigrum L. Bagiad 2
# # Lamium alba L. i &858 3
® ® Carex sylvatica Hodson. oSS 4
#* #* Hedera Pastuchovii ssp. S 53,05 5
# # # # # # Euphobia helioscopia L. O A 6
# # Ruscus hyrcanus Woron. S 7
Asperula orientalis Boiss. I 8
Oplismenus undulatifolia (Ard.) P. Beauv. ul 9
- #* #* #* Pteridium aqualinum (L.) Kuhn. slis e 10
Ungernia triphaera Bunge. wl S 11
- - #* #* - - Menthe spp. L 12
- - - #* - #* Microstegium vimineum (Trin.) A. Camus. s e 13
- - - # - # Sambucus Canadensis L. & 14
Rubus dolicocarpus Juz. Sl 15
Philitis scolopendrium L. b S e 16
- # # # ->=¢- # Viola odorata L. iy 17
- # # # # Plantago magor L. Ol sl 18
- #* #* * #* Oxalis acetosella L. S5 e 19
- - - # # # Calystegia sepium L. L 50 20
- # - - Primula L. Jlmsly 21
Hypericum androsaemum L. ol 22
- #* - - - Potentilla reptans L. Sy 23
- - #* - - - Oxalis corniculatum var. coriculata L. S5 e 24
- - #* - - - Geranium rotendifolium L. S PEEE 25
- - - Stellaia media L. Sl 26
- - # - - - Equisetum maximum Lam. ol 27
- - #* - - - Polygonum orientalis L. ol & 28
- - - - - Sanicula L. Vs Sl 29
- # # - - Smilax excelsa L. S| 30
20 18 24 23 18 20 g 31
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Table 3. Comparison of the mean (standard deviation) of the number of species and the total number of
herbaceous species in the studied site at the beginning and end of the growing season.

o Jead sl sy Jead sl ok
End of the growth season Beginning of the growth season Time
£58 sl (& goiankad 3) IS slss 458 sl Js slaws iy,
Number of species Total number in plot Number of species Total number Site
b b b ab U"Jl’.' U’;‘b
6.90 (£1.73) 15.30 (£5.36) 9.50 (+1.26) 18.0 (£2.83)
Pure beech
l;; .
10.10 (+1.37) 18.80 (+3.99)® 10.0 (£1.70) 20.80 (#5.14)? oA S
Pure hornbeam
9.70 (+2.06)* 23.40 (+9.80)° 10.40 (+2.37) 17.40 (+5.99)° ,\;_"“d
ixe

Mévﬂ olis b LAAK.«.LL}) O’ﬁ)é)b;f.”‘ | QJU.’«‘.A «_éjf-
Different letters indicate significant differences between site

Woli s, cpe ol sme O] &S das e OLES Sl b Sle anslis 1 ile i g &2
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5 oAl Bl oKhss 5 Ogeenwe 5 3 Gl om L Gobgme Ml g,
sdalin asal oKiuy, 3 O Ol cp i 56T B Oemer e Ol aallaes s

(& dsd) 355 oy Jab slml o e Edn g8 Wbl
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Table 4. Comparison of mean (xstandard deviation) of herbaceous diversity indices in the studied site at the
beginning and end of the growing season.

Cars) o Jab sl (Sl Sy b sl
End of the growth season Beginning of the growth season
s 05l O g s Ol O g oSy,
Shanon- winner Simpson Shanon- winner Simpson Site
=l
1.60 (+0.26)? 0.73 (+0.05)? 2.03 (+0.17)° 0.85 (+0.04) oAl AL
Pure beech
L>~ .
1.80 (£0.30) 0.73 (£0.11)* 2.16 (£0.14)* 0.87 (+0.04)* oA e
Pure hornbeam
el
1.85 (£0.25) 0.77 (+0.08)* 2.13 (+0.25)* 0.86 (+0.04)* Wd
Mixe

.,UBQL;A oLis b LMKALJ)&); )‘3;;‘.&# Ol Q‘gu;,a \_éjj.>
Different letters indicate significant differences between site
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Table 5. Comparison of mean (+ standard deviation) of herbaceous richness indices in studied site at the
beginning and end of growing season.

()ﬁﬁ)ﬁ))wé\.@i‘ (Qi.h:)\)ﬁ})t}ﬂé\xﬁ\
End of growth season Beginning of growth season
&.:.L.@;.A JK)LA g_i:...@,.ﬂ JK)LA ali.’:.ij)
Manhenic index Margalef index Manhenic index Margalef index Site
=l
1.91 (+0.86)° 2.34 (+1.06) 2.25 (+0.30)° 2.95 (+0.42)° A A
Pure beech
l;; .
2.37 (+0.45) 3.14 (x0.57) 2.21 (+0.26) 2.98 (+0.42) A S
Pure hornbeam
sl
2.09 (£0.47)% 2.84 (+0.60)* 2.52 (+0.39)* 3.32 (+0.61)* rd
ixe

J.A)@ olis b LAAK;».:Y.}) ‘;":f)é)bg;.""" | qu)‘.a J}f
Different letters indicate significant differences between site
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Table 6. Comparison of mean (standard deviation) of herbaceous uniformity indices in studied site at the
beginning and end of growing season.

(S, Gy Jead sl Gars) SR Jeab sl
Beginning of growth season End of growth season
SohS ot ShS ! oKy
Berger-Parker Ivens Berger- parker Ivens Site
=l
0.38 (+0.07)° 0.75 (+0.12)° 0.24 (+0.07)° 0.81 (+0.07)° oAl AL
Pure beech
k>~ .
0.41 (x0.16) 0.62 (+0.18)* 0.21 (+0.06)* 0.89 (+0.04)* A e
Pure hornbeam
el
0.37 (£0.11)* 0.68 (+0.10) 0.21 (+0.05)* 0.84 (+0.08)* wd
Mixe

.,UAQL;A olis b uhli;ﬂ})&ﬁ);)\;w Ol Q‘gu;,a \_éjj>
Different letters indicate significant differences between site
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Table 7. Comparison of the mean (+standard deviation) of the number of species and the total number of
regenerations in the studied stands.

(& gosanlad 3) &8 sl (4 godankad )3) IS sl Ky,
Number of species (in plot) Total number (in plot) Site
=l
3.20 (+0.92) 26.60 (+6.79)" A AL
Pure beech
L>~ .
3.60 (+:0.97)* 21.80 (£8.12)" oA e
Pure hornbeam
wsenel
3.40 (+0.70) 37.90 (+17.86)° o
Mixed

Different letters indicate significant differences between site
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Table 8. List of regeneration of tree and shrubs species per hectare in the three studied site.

Sldes
Number ol ol PRSI s
el A 5 e sals il Scientific name Persian name Row
Mixed Pure hornbeam Pure beech
2196 796 2080 Fagus orientalis Lipsky. o 1
860 492 392 Carpinus betulus L. BT 2
92 8 64 Alnus subcordata C.A.Mey. Ko 3
292 196 164 Diospyros lotus L. kS 4
296 272 140 Acer velutinum. Boiss. o 1 5
88 4 0 Mespilus germanica L. g5 6
148 460 52 Parrotia persica C.AMey. el 7
36 136 76 Carataegus melanocarpa M.B. S 8
12 0 0 Ulmus glabra Huds. o 9
16 40 24 Acer cappadocicum Gled. BEp-Rpt] 10
4 16 0 Quercus castaneaefolia C.A.Mey. Lyl 11
4040 2420 2999 S sl
(£1564.75¢  (£907.83°  (+986.96)° Total number 2
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Table 9. Comparison of mean (+ standard deviation) of regenerations diversity indices in the studied stands.
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Different letters indicate significant differences between site
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Figure 2. Comparison of average indices of diversity, richness and evenness at the beginning and end of the
growing season.
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