Iranian Journal of

" . 1 <& LAl
Seed Science and Technology Ofnl ok S 5 pole 4 55
Vol.: 7, No.: 2, Autumn and Winter 2018 AY Oluwo) 9 b F oslod (piady Mo
(pp: 219-236) (MA-1r1 0)

DOI: 10.22034/ijsst.2019.110231.1080

I Siblg> g M Sbdo s 30 U bey S satieb Dk T
S sl K> 58 (Carpinus betulus) s ¢ (Fagus orientalis) (ol y sbadigs

Lalosal w9 ¢ HLid1y3 O18 yge (S Sage T 3 g0 Bgar | LT S5

Ol Syl ol (55 slS 0Kl ;Jﬁ::; el a)jf (5SS 3 G miils -

Ol 3 ol (63,5188 0utils S ke 05 L5 -
.ng)ug\,_,:‘d;)}us@,;,u:,‘ﬂ@u,z,:ou)‘uvju@rbcu}éj)Jusu:;yT}aug,aff‘@rb@ugug,;ﬁ)puf\‘
R PR I CEH A ol o83l S slal g g U 05 8 Lils -F
(Y487 MY S dy eyl T8/ V/TV 125k 55 o )

oS>

A 7 b 53 axbaT Oliendly 5 S5 55 4ty FA SIS dtly cpl 93 ok gy 1 5 on 5 By S E o S3alr U b sl kil U
FO 0 g (Lo gza) 1O ¥ (€S 5D 100 51 208 Jold Cmlas 4adIS” a5 baaidy) s plulid (gl ailsn gy 5T o) 5l IS5 -S>
A el T (55 2 339 0n3T 5 05T par A8l Olgim T Jslmn 035 51 5 i) Jo13 51 5 ,mm 5 35 S8 5 5 0dd (sulty a0 (&5
VIR 35 5580 s by (o3 OA Jilia 53VF) 550 s dals a3 08550 5 o st laaiigy 513 53 5y 5 315 5y (G340 g A3 ¢ ok sty 3
b e iy Combn 30 ot i 655 5y 38 s (o8 snme (Sladiiigy 53 3 ABp) Ot 03 S0 53 348 VIV ey i &gy Jos 3 555 3 3e
Jé':jla&é)}TC_?Lth);\;.)b%:ﬁj4.:445;;).:1@_}'45‘}?U_«.Gfag'ﬂjlﬁ.ﬁ.(M)J?/\JJ.ULA_):V\‘)&ﬁ)'}&b}}&ﬂﬁj@\j'ﬁ}AJ).QJ
):V/\).L':eAAL&pg)},)Ja..»}:nLgLM;.‘::;)J>'\:)>ds‘,:.mguw;)):jwd;&jdlﬁwpmjzzﬁW.Ma.&n@g}k;b}h&uu”
3 s g Lol 0 &Sy e b Gy 5 3de VY Lilae 53 O/F) 55 Ol o i Sl Jow 52 suu,))saﬁ@\@jalfuﬂ.(wp9/\‘){\1‘

bl Sl e 5 B Sl Sk i g 3 e 5 VO SIS sl 1 03 55 5 e el by Jid

‘&m@l;;@;al}?w;\f;ﬂﬁ@u,):‘s.\elrow

Effect of Disturbance Intensity of Canopy Gap in Forest Stands on Seed Germination of
Beech (Fagus orientalis) and Hornbeam (Carpinus betulus) Trees at Hyrcanian Forest

Sh. Geraili*, J. Mirzaei*", M. Heydari?, M. Zarafshar®and V. Etemad*

1-Ph.D. student. Department of Forest Science, Faculty of Agriculture, llam University, Iran.
2- Associated professor, Department of Forest Science, Faculty of Agriculture, llam University, Iran.
3- Assistance professor, Department of Natural Resources Research, Fars Agricultural and Natural Resources Research and Education
Center, AREEO, Shiraz, Fars, Iran
4- Associated professor, Department of Forestry and Forest Economic, Faculty of Natural Resources, Tehran University, Iran.
(Received: Apr. 16, 2017— Accepted: Nov. 08, 2017)

Abstract

To effect of canopy gaps on seed germination of Fagus orientalis and Carpinus betulus were studied. In this regard, 48
canopy gaps were identified from a mixed Fagetum stand at Hajikola-Tirankli forestry plan from Tajan River watershed.
In the following, the canopy gaps were classified to three difference size classes such as smaller than 150 (small), 150-
350 (moderate) and 350-500 m? (large) and the seeds of the Beech and Hornbeam were collected from inside and outside
of the canopy gaps and seed germination test were done on the collected seeds. Under natural canopy gaps, germination
percent of F. orientalis and C. betulus was higher inside of moderate and big gaps than control ones (73% versus 58%).
Germination rate were 7.8 and 7.3 per day for inside and outside of canopy gaps respectively. Under artificial canopy
gaps, germination percent of F. orientalis wasn’t affected by the gap size, sampling position an as well as their
interactions (73% versus 68%). The highest germination speeds of the species under artificial gaps belong to collected
seeds from inside of moderate and big canopy gaps. Also, the highest germination percent of C. betulus from artificial
gaps was observed inside and moderate and big gaps (78% versus 68%). Germination rate of this species was highest in
moderate gap sizes (5.3 versus 2.2 germinated seed per day).It seems that optimal environmental condition such as
moisture, temperature and light is better provided in canopy gaps bigger 150 m? for seed germination of both species.

Keywords: Canopy gaps, Seed, Germination, Environmental condition.
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Table 1- Effects of gap size and sampling position on seed germination of F. orientalis at natural canopy gaps
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Figure 2- Mean comparison of germination percent of F. orientalis at three natural gap sizes.

Note: reported values are mean square and ** and ns show statistical significant at 0.01 level and non significant
respectively
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Figure 3- Mean comparison of germination rate of F. orientalis at three natural gap sizes.
Note: reported values are mean square and ns show no significant
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Note: reported values are mean square and ** and ns show statistical significant at 0.01 level and non
significant respectively
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Table 2- Effects of gap size and sampling position on seed germination of C. betulus at natural canopy gaps
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Figure 7- Mean comparison of germination rate of C. betulas at three natural gap size categories.
Note: reported values are mean square and ns show no significant
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Table 3- Effects of gap size and sampling position on seed germination of F. orientalis at artificial
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Figure 10- Mean comparison of germination percent of F. orientalis at three artificial gap size.
Note: reported values are mean square and ns show no significant
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Figure 11- Mean comparison of germination rate of F. orientalis at three artificial gap size.

Note: reported values are mean square and * and ns show statistical significant at 0.01 level and no
significant
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Figure 12- Mean comparison of mean time of germination of F. orientalis at three artificial gap sizes.
Note: reported values are mean square and ns show no significant
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Figure 13- Trend of accumulatively germination percent of F. oreintalis in artificial gaps
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Table 4- Effects of gap size and sampling position on seed germination of C. betulus at artificial canopy gaps
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Figure 14- Mean comparison of germination percent of C. betulas at three artificial gap sizes.
Note: reported values are mean square and *, ** and ns show statistical significant at 0.05, 0.01 level and no

significant
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Figure 15- Mean comparison of germination rate of C. betulas at three artificial gap sizes.
Note: reported values are mean square and * and ns show statistacal significant at 0.05 level and no significant
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Figure 16- Mean comparison of mean time of germination of C. betulas at three artificial gap sizes.
Note: reported values are mean square and ns show no significant
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Figure 17- Trend of accumulatively germination percent of C. betulas in artificial gaps
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