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Effect of Crown Gap Size on Forest Natural Regeneration
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Series)
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Abstract

Background and Objective: Understory treatment and reaction are due to crown opening, which
light condition to be change intensity after gap forming.

Method: In this research parcel No 18 of forestry plan jamand series was selected. By dealt with a 100
percent survey and an entire field on all natural gaps in it, was surveyed about the effect of these gaps
on forest natural regeneration. The trees in the margin of the gaps surveyed according to kinds of tree
species. In this research gap size was studied in 4 classifications: 50-200, 200-400, 400-600 & 600-
800 square meter and analysis was done on them.

Findig: According to the conclusion, averages of large and small diagonals of the gaps in its various
types have significant difference at 5% level. With the increasing in the gap size diagonals of the gaps
increases, too. The most of the seedling mortality were seen in the microplot which measured in the 4"
class (6-8 are) and it has significant difference at 5% level. Most of the Carpinus betulus L. trees were
seen in the margin of the gaps lesser than 2 are and with increasing the gap surface Carpinus betulus
L. tree decreases. Regeneration establishment and its variety didn’t have significant difference at 5%
level in the surveyed groups.

Conclusion: Generally in this research with increasing in the gap surface, light and temperature stress
increases, too, and it causes seedling mortality.
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Table 1- Results of the Kruskal-Wallis test for qualitative parameters aspect, crowns and trunks of trees
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Fig. 3- Frequency of regeneration by the type of species in canopy gap classes

Sl 5l Jeols byl ol a5 ol 51l oo, o]
OL‘L’l uM’ﬁ’Cl’ Lnga).éa.> FON'Y 5 Lu).ﬂ.: 9 Sl W?"CL »
S 1o el pl gylo sine pae o 1A a8l oo
s b 3311 Galisee

S8 g Skl 5l (b &5 bzl slee i mhaw 85l
LS 1wl 45 o0l Corgo wenl ] cilisee JISa! S>g8
5 gl sleoyi> SasS jhd g )5 sl e 35l
ebes v b3l AST oli8l L aS g sk WS s
S (sl 8 e Siles o oSally 5 il 23 Lo o8 o
I g)““’?"CL’ ‘5Ls'oefé.> c]a..u 5}‘..\.3‘ AN I La:o).ﬁ} xj)).a 9
aes oo Glid 1) lo goe S0 e

5 w5 Candy ghlo (&S Ll ) ail Ll gl
ol Jw)l.: axdlas S)90 ddlaie a5 AS’bUT )‘ 9 009.3 ASJ‘QLM’
pae Cdedy el jgamme o5 w0 m b og ooy
Ny Sz (&5 Jom g iloposte Oloy 5o 00)ly slo
d.:UaA RGO PRV ML?CA ow GLBJLQH lags 9 009.5.5 ‘6)9
sslie S ladls ol (RFG Gei ol mls
—00 g S (ygy0 5o Al Eul slacs,gloly Gl 5o o
-A ADS) r’)l'ér? CJa..u 3}‘.\5‘ aS 50 odd Lgﬁfo)‘l.\;" s
-0 ol 10wl jo 1) gl gme S a5 wib o (17

e 3l Lo ol a0 5 550 ae Jalse le 5l ams

S S A 9 Sy
stk slooyi> o o3lil b g Ban L ko
b cdplpplnl vals askd o S b spsll
oz e dSir o b U9 s et anlp 5l s
P g ool B Gl ooyt o ol 65

il e Lo gianssS]

S S Caz g anls cuz bl sladils g 4y o
GV 70 gelans o bao i grbas 83151 sloandlS o La i
s ol Folo lgs o 9090 cpl olad HLas 1) (g )lo sine
Gz rbnzl o o> (6,5 ISs aig) a5 il
509,55 Sy 25 Nl 5l aslllas 3,90 dilate )5 (b
S 3l Jie (oja> (F002S) roji S5 sl Cyr
Al e s g ateld

@looyi> dil> gole (U234 bape (&S bl 5o
B 55 lagl &8 CeaS 5 gl Cundy dm Gldagl
ol s (iigal slaeyiz 13 10 glaws 43 |, o I8 sine
il Glg s e Lg)loﬁ)LJ 5 Jels sleosslin |
ol oty Byl slae i Bl L s Ll ,F
ol g ead oS ZU b i P S e
(VF) wsl o Waoyi o ) ool 5 il o 55,
czge Gibnzl )0 bdily, (Sodil cuw 4 Gz
5 Slo a5 ghls phsp0 g ead L2y 45 4 H5 e,

89y 2 Sl (Sl sleadls ol el 5 SO ol



144

e gy b o gy b 83105 f5 G

iy Sy Ko G a5 ail il e cde oyl
Sl o 3 033t 5SS g 5y LAl ol
ddbie )0 5y onl 5l sl SS2sS mhaw SNl L Leo i
Wb oo odalive jree cod aS ola S o dasdlas 9,96
g ol 0925 (] 50 gelans 851l JLas 51 S8 (gloe i
e g Grb Jled (oeges Zq b adlhe 0y90 Ju)ly
Jlyes Jo )b gl Gl (izen aBl 6 20)3 Vo (ages
» S ool cdmcal jsaleas O g0 Sy 4 g 00g
Pl s DS ol bl adlae )50 o
Bl lis axlllas 5,90 sloog S

OS] Lno i elans 5310 loandlS 4o o Jlgs £lis ) az 5]
b a8 05 e ol lining Ll el ool i |, s lo sine
i 35 e 05938l ol g5l s oyi> lans B3Il ol
S gz aidly ) el o 2ol Sde Wl oo
(OYA-YY) il 5o e

il gsloly sladisS e55 (raizan 5 (5ysll; il
3y30 SBAWMS 1o T gelams o 1, (sl sine DS Lazily
oot Sl 4 el o o ol Lol ol s aalllas
Vol pSesS Gbagl sy o 1) Gl sl sl
S ssbie Sl oizman (YA STV S18) wleo,S 53 )]
looyi> I 5olsls 5SS slaeyi> o A, syl
looyi> 50 il 6)51l5 cn e o5 sysb 4 ablge S5
s Sl 3 7) 58 n GBSl e i Yoo 51 iSrsS
b o Sin ) szl sloeyi> a5 Canl ond ol
e 6l i BN 13 okt SzsS gebams 85l L |
A Sglite slaeya 50 laisS S5 5 sl il
(V) 043 sad odaline grlaus 83l

2 A L8 Fanl Gl a5 9o Sldllas pw)n b
AW Sz oS sk ;5 0,55 0)lsen ) b oK
Ol By 5 0ya o 8310l 955 oo s s 5 0281 0
Sl S50 sle i G e Sl el S)ly 558 Olsee
54578 oolaly c i adlioe Lol Gy 5 651

S &gl &) 0ids 7 okas dud b a3 5 O peo slallow

2l 5 oad olmyl Ay, 55l 4y azgi by oS el _Llse
Slroyim 335 oo S laJlos bS5 S (55, 2 GiEs
Sl 1 Giowle bme Wilgioe Sz 0 5SzsS
Glooyi> j0 (6,5 slagis &Sl Wi sbul gyl
slaaidy, gl sjlul 3 L5 (Y0) cwl 35S S8
slaJls » $hoe @b g 69 slbgis Abnel
i S sles Gl e 5 0,08 oo il azily izl
laJled 55 2 el 51145 355 o0 Cughy 5 O e s ()]
oyi s Ll b a5 ams e ol Sligdss 0,35
00) S gokaw yo Wl Loy 9 whoo (18l Lol slass
e |y oslbae gl bawgte B Sz (slacy 5 aSly wigh
WS oo sbml bl (A5 Comdy 9 5 Sygloly CaeS
oyi gl I3 b a5 555 e ol eizmen (T8 -19)
(YY) sl e ials s 4 o g oluss

LS55 (el B-VIB 09,5) aJles iy ylad Lo 09,5
- ire ST D a3 bzl slbe i pelans 85l
o in gelans 300l Ll b oS g el ol olii T, o
5% 5 48l Gl 65k 098 cnl o oland (2 Silee (Algrl
ol 1y a3 i Gl 5-A) oo i 5515l o gz dudlS
2ud geme 1055 (5l (558 09,5l S g e el
ol VeVYID 5 VIOV e s 50 08,8 55 5o L
Cble 392g 00l aslllas sleoyhs jo poS Hlews U Slass
wiler 3l ol 4l Hhd oS wmo e olis oliies
3050 ol e Gl oy gl L o elis )
L35 g wile puytes o ple (Rl e 4 wlg
aiile il S @y gdie polie CtF5l Wy S p g @
OlFse 3 2l (2LS slaaiss ab) jo wlul (id &S o
slooya> 3 by ol o)l 9 g ks wl, cde oS
YY) 5yl Sy 00 o)Ll LYo 4 55,5

gl sleoyis il )5 3529e y0le ol (ne
Gzl sboyis v Bl AT )3 e LgS LS
2 sreaidys Gl e 5 ol i o gae SO

4 950 ool 210 25z STV 5l 5SsS (glae,i Al



Oyed g (Slxs y2 415 yo

‘lb}‘?l{“h O)Mgw’}hw‘sjjjgﬁ.sﬁsh

*00

regeneration of the Swedish spruce
forest. Acta Phytogeogr, Suec. Vol.
VI, pp. 1-227. (In Swedish with
English summary).

Schumann, M.E., White, A.S,,
Witham, JW., 2003. The effect of
harvest-created gaps on plant species
diversity, composition, and abundance
in a Maine oak-pine forest. Forest
Ecology and Management, Vol. 176,
pp. 543-561.

McCarthy, J.W., Weetman, G., 2006.
Age and size structure of gap-dynamic,
old-growth boreal forest stands in
Newfoundland. Silva Fennica, Vol.
40(2), pp. 209-230.

Hu, L., Zhu, J., 2009. Determination of
the tridimensional shape of canopy
gaps using two  hemispherical
photographs. Agricultural and Forest
Meteorology, Vol. 149, pp. 862-872.
Romell, E., Hallshy, G., Karlsson, A.,
2009. Forest floor light conditions in a
secondary tropical rain forest after
artificial gap creation in northern
Borneo. Agricultural and Forest
Meteorology, Article in press.

R S I o S RS L

Sledgy Aoy ) = oM o (Sgmge ) —(S9Nee

Sils apgype Sz Aoy jo 6y5bly sl

o el (s €055 WS S 2y

11.

12.

el =ols YA g (i
Clinton, B.D., Baker, C.R., 2000.
Catastrophic ~ windthrow in  the
southern Appalachians: characteristics
of pits and mounds and initial
vegetation responses. Forest Ecology
and Management, Vol. 126, pp. 51-60.
Elliott, K.J., Hitchcock, S.L., Krueger,
L., 2002. Vegetation response to large
scale disturbance in a southern

L Lbo),é} usLm C?Ja""’ YRR L u.:‘ e as A;}M:‘SA

5,05 052y (g lo e S /D mhaw jo g yglal; ) anl

gl lal Gl (2ol ag, 0 ALl @ axg b izen

WS oo T Gl Lo (rizmen 5 (6995 95 Oljee mo i

69 Sl i ezl slaaiis, alaw 55l il38 L 1A

g aslds Bl al Ll gl p g 2o g

OIBI L Bdo pl jo a5 0gd e Lol e 3 S0 cxge
LS 55,3 ple e 3 A5 4o emlans Bl

S lale olasd (p 5 e (BB (] 50 adlllas 950

S,l00g2g sl 1 Etul slasgloly e 4o oo
P
bzl &g, pram 3B ¢ - om0 el )
Sl Sp sleShy 5 A Fiwsd 25
YA e (SR o ales s €3,
IRl -olns
2. Dupuy, J.M., Chazdon, R.L., 2008.

Interaction effects of canopy gap,
understory vegetation and leaf litter on

tree  seedling
composition in tropical
forests. Forest Ecology

Management, Vol. 255, pp.

3725.
oRidls whilaxl & owliado» wexl (Goas

FAY o ATV (ol

recruitment
secondary

and

and
3716-

A

4. Kathke, S., Bruelheide, H., 2010. Gap

dynamics in a near-natural
forest at Mt. Brocken,

spruce

Germany.

Forest Ecology and Management, Vol.

259, pp. 624-632.

5. Serander, R., 1936. Granskar Och Fiby

Vrskog: En studie over stormluckornas
och marbuskarnas betydelse i den
sevenska granskogens regeneration
(The primitive forests of Granskar and
Fiby: A study of the part played by
storm-gaps and dwarf trees in the



Y4

e gy b o gy b 83105 f5 G

WISz Lo Galer e~k dangs 5 S
Ol =0l VYAA e

22. Dytham, C., 1999. Choosing and using
statistics, a biologist’s guide. Black
Well Publication, pp. 218.

23. Wheater, C.P., Cook, P.A., 2002.
Using statistics to understand the
environment. Routledge Publication,
pp. 245.

24. Muth, C.C., Bazzaz, F.A., 2002. Tree
canopy displacement at forest gap
edges. Can. J. For. Res., Vol. 32, pp.
247-254.

25. Tognetti, R., Minotta, G., Pinzauti, S.,
Michelozzi, S., Borghetti, M., 1998.
Acclimation to  changing light
conditions of long-term shade-grown
beech (Fagus sylvatica L.) seedlings of
different geographic origins, Trees-
Structure and Function.  Springer
Berlin/Heidelberg, Vol. 12(6), pp. 326-
333.

G Oes g Loyt (D e Sgmge TP
S3loly done slp Rbngl oy e ol
AYAY (olpl b mle aloee ol o2l

X7 -Ya «(F) 07 ul>

S 9 (2S5 ey gl (e pBie (corw TV
L sleoya> o 50 alixe slasss Lg)jio‘}
Al bl &« SSLd ¥ (g ;o Dglitie zolaw
wohaizle ol (g ulKs ws)l el )ls
AA S ‘\Y‘Af‘@hﬁb CAL«A IRV

555 (5 il )lKen 5 Sadign (sl YA
Glplanisly ouds sl slao o yo b 6)51°‘}
5 K> oliios aelidad «(atezr (pw) oS
AOY-VEY (V) VWY ol AYAY (] peio

9 C.'a.w 3}‘..\3‘ )_‘JL» ;Lé)..\;.w s@%rx S gwge ya
Vo Ll ysloly (59, 2 o> cd G0

€S 059> 5l Cligd sy 0 ol sla

Appalachian forest: Hurricane Opal
and Salvage Logging. J. Torrey Bot.
Soc., Vol. 129, pp. 48-59.

C}-‘G-W u;“"))'.'» ‘Q‘)K.o& 9 f")‘éﬁ ‘LS)‘SL." QU:JQ AY
il Sl (55 Cundy 5 s p9lly (slae i
T o DS LKs el aslad s aidl
P2 g LX.}I‘. uLaM“ 5 ;m.m 5).: dolilad K((li}J
XEF YD) (V) VY al> AYAY ()l ]
0 3)'9> Qo> Y Sy 6)l..xlia..> C)Ja» ‘Pb‘sg AF
YVE o AYAD oS
15. Runkle, J.R., 1992. Guidelines and
sample protocol for sampling forest
gaps. U.S.D.A. For. Serv. Gen. Tech.
Rep. PNW-GTR, pp. 238.
LgLaso).&} 60.5 9 625 Lﬁlg.)')l» ‘&;..1351: ‘65|9;{45 AY4
Granls slpliadly o ead obml (gslal;
(e wn )l w5 Al LL (s
Ol Slidss g pgle ol oDl of5T olKails
MO e 1 YYVA

&)"‘) (5)5"‘”) LSMJ)).]» gdl)&a.ﬁ 9 4:U‘w aoé‘)'k’)l.n‘ Y

Are pllol lr b Gleojis o

YOV VY al> AYAD ( Swijle g Giagh

18. Griffiths, M.E., Lawes, M.J., Tsvuura,
Z., 2007. Understorey Gaps influence
regeneration dynamics in subtropical
coastal dune forest. Plant Ecol., Vol.
189, pp. 227-236.

19. MccCathy, J., 2001. Gap dynamics of
forest trees: A review with particular
attention to boreal forests. Environ.
Rev., Vol. 9, pp. 1-59.

(Sl g Sl g (o) G y5 dmle Y
L aosls (gybel 5JUT 90l GLS» (o2 ye).Ls
AYAY pgle i3 o985 ol Ll «SPSS 11.0

VY o

dawg® Oy —GAE o g w — ey T

cbla> ()8 o 0 g (S8le, I



Ohen g (Sl y» 510 0 A0 b Ve o)l o ) bz (558l ST g pole

30. Yamamoto, S., 1989. Gap dynamics in
Climax Fagus Crenata forests. Bot.
Mag. Tokyo, Vol. 102, pp. 93-114.

il (g Il wb)l b5 Al o)LL




