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Figure 1. a) map of Iran and location of llam province on it b) map of Ilam province c) Location of the study area on
topographic map 1: 50000
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Table 1. Results of analysis of variance of total number and percentage of holes with emerged seedlings and total

number of emerged seedlings in the study area
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Table 2. Number of green holes in different sides of the tree crown

2y Siko dunylio .
: . ) 45
o &8 o Jld

a° a° a° S Ll bl slas

Yo y.P ¥° “

\ . : oSS
\o? ya? o’ e Ll b Jlgs ol

W W’ ya? )P e



http://dx.doi.org/10.52547/ifej.9.17.41
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.6.0
http://ifej.sanru.ac.ir/article-1-313-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.6.0 ]

[ DOI: 10.52547/if€}.9.17.41 ]

¥ P Y (sl Sz (b Ll 53 058 5 42 ) Lok (615 51 ol Jlad y5ed (s

a1 5ye0 cladls o g odg iy ZU lad VY alold
Aol 3 oS5 555 Jlog a5 il 58 Jlg s
sob s Slolyd s cuily dgpg i yd U plad VY
g Al dg2g o (U a8 & S gladlle > Sl
A4S lyn 33,5 ey bl ol o s baws S casb,
Congb) 48 09 B0 el 45 (025 53yl b 392
Cewd i a5 3l 5500 adls 4 cuws blE ] S
L donss cpl 2298y JWo sl 9 (9ieler Sl 5 39,
5 d glial )l Sle e (F) 1S 9 S 3uis b
295 9 Gl e & 2B Glo 253 Biod @l )
039 0353 (ym Jolsd I il poo U355 b > Sl
Fdi pgo (553 Sb > SB g Glie g

Sy srb oliwe 2 &5 1 Aol S owy
CudlS Cuwd

sl s Jolgd o amlie () cpl
daw Gl Gl coie b3y 4l L culs ol
5 plol 4Bl el sl Jl s g Jl sl ladlle
Sidler liae i yd Al dlols Sl as oy L mls
Cusl oyl Candl Pl S5 sl 039 Jby gme Jlod joel b
P AT FS0E Jeled » Jld s sladls wsys oS
doyd rzzen (V' Jg) 29 dy 5 5| jiey bl 455
45 4y S5 Jolgp 15 a8l yojl 5 005 e sloJld
{7 J9a2) 35 aaisS b ) i Slnl bsh 4555

Aol ) Lalag jorl doyd cppd IS jobas
Ay g Sl bol aigs o b el s a4 g
2 (303 BY 9 YA coan) laJled b Aoy (o p

€S gl ) s clacusdse ) Sl bl sladlly 5 adl )5l slaJob 2o ) Y o
Table 3. Percentages of green holes in different locations under the tree crown

b 50lse dunlio &5
Yy AR RS
1% e £ Ll
T\P ¥y £y a
Voo . oSS
W ™ A Ll
V5P P20 ay? &%
oo oSS

Ll Gl g 0515 G JSKia (b ()9l Cuss ol
Lo Sia ol (b (6ygllj oyl ogud 5k ()14
915 YL ks cige e 4 dn g Ly oo
a CiS e e udls Limeh 0 (Slpl bel cuslScans
9o p2l)B (G 5 nl adsl Sujgles] sl cule) by
L) (6l boly 4568 4 5 oslizal o] Jls 6l sl
Bl byl 5 gy ST5 gla J S adlcn 55 b

Dyl ol peddy (g sllas guls g 03y ying Hd paticns

Si3es oacal s s 4 oy b S5 joba

(Hpl bol sladieS jody CudlS Nz jp & CS oo
725 Cadge o B S5 )l 5l LSy balpd 53 oSS g 4
Ul e 5o ol s plosl ey 4t §) ol 5 53 &b
Ly ol Jedd lei oo @dly po a8 dols Cawday poliie guls
5 5 Ll y5 slerlSg,Se 9 il b Slaogas 51 3L
il dal 058 4 iy o] Ao gl ok (elo s
Sl CiBge 3o aShl A clie Ly JLs ppay
ar g byl baiss 5)50 )3 ol Jimgh ) Cubliicusd

&l

. Alvaninejad, S., M. Tabari, K. Espahbodi, M. Taghvaei and M. Hamzepour. 2010. Morphology and

germination characteristics of Quercus brantii Lindl. A corn in nursery. Iranian Journal of Forest and
Poplar Research, 17(4): 523-533 (In Persian).

. Alvarez-Aquino, C., G. Williams-Linera and A.C. Newton. 2004. Experimental Native Tree Seedling

Establishment for the Restoration of a Mexican Cloud Forest. Restoration Ecology, 12(3): 412-418.

. Anonymous. 2017. Ilam Meteorological Station Information, National Meteorological Organization, 74

pp (In Persian).

. Buck, J.R. and S.B.S. Clair. 2014. Stand composition, proximity to over story trees and gradients of

soil moisture influence patterns of subalpine fir seedling emergence and survival. Plant Soil, 381: 61-
70.

. Bullard, S., J.D. Hodges, R.L. Johnson and T.J. Straka. 1992. Economics of direct seeding and planting

for establishing oak stands on old-field sites in the south. Southern Journal of Applied Forestry, 16(1):
34-40.

. Cruz, Y.G.L., F. Lopez-Barrera and J.M. Ramos-Prado. 2016. Germination and seedling emergence of

four endangered oak species. Madera y Bosques, 22(2): 77-87.

. Emam M., SH. Shahrzad, T.S. Naraghi, M. Khanhasani and Y. Hamzepoor. 2006. Regeneration of

Acer cinerasens through Embryo culture. Iranian Journal of Rangelands and Forests Plant Breeding
and Genetic Research, 14(3): 170-174 (In Persian).


http://dx.doi.org/10.52547/ifej.9.17.41
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.6.0
http://ifej.sanru.ac.ir/article-1-313-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.6.0 ]

[ DOI: 10.52547/if€}.9.17.41 ]

¥V Ve sl g 5les 1Y opladds /otd Jlo ol o IS wlidpg

8. Engel, V.L. and J.A. Parrotta. 2001. An evaluation of direct seeding for reforestation of degraded lands
in central S&o Paulo State, Brazil. Forest Ecology and Management, 152: 169-181.

9. Fisichelli, N., A. Wright, K. Rice, A. Mau, C. Buschena and P. Reich. 2014. First-year seedlings and
climate change: species-specific responses of 15 North American tree species. Oikos, 1-10.

10. Garcia-De La Cruz, Y., F. Lopez-Barrera and J.M. Ramos-Prado. 2016. Germination and seedling
emergence of four endangered oak species. Madera y Bosques, 22(2): 77-87.

11. Ginwal, H.S., S.S. Phartyal, P.S. Rawat and R.L. Srivastava. 2005. Seed Source Variation in
Morphology, Germination and Seedling Growth of Jatropha curcas Linn. in Central India. Silvae
genetica, 54: 76-80.

12. Hamzehpour, M., S.K. Bordbar, L. Joukar and A.R. Abbasi. 2006. The potential of rehabilitation of
wild pistacio forests through straight seed sowing and seedling planting. Iranian Journal of Forest and
Poplar Research, 14(3): 207-220 (In Persian).

13. Hooper, E., R. Condit and P. Legendre. 2002. Responses of 20 native tree species to reforestation
strategies for abandoned farmland in Panama. Ecological Applications, 12(6): 1626-1641.

14. Hosseini, A. and A. Aazami. 2018. Determining the natural establishment pattern of Quercus persica
sexual regeneration in different site conditions to use in restoration of Zagros forests. Geography and
environmental sustainability, 25: 53-63 (In Persian).

15. Hosseini, A. and J. Hoseinzadeh. 2018. Investigation on regeneration behavior of Pistacia atlantica
and Acer cineracens species to recognize their natural establishment pattern in Zagros forests. Applied
Biology, 31(3): 41-54 (In Persian).

16. Hosseini, A., M.R. Jafari, A. Najafi-far and J. Rezaei. 2017. Evaluating and Recognising the Status of
Standard Regeneration of Crataegus pontica, Cerasus microcarpa and Amigdalus orientalis in the
Central Zagros Forests (Case Study: Dalab Forests of Ilam Province). Ecology of Iranian Forests,
5(10): 42-52 (In Persian).

17. King, S.L. and B.D. Keeland. 1999. Evaluation of reforestation in the Lower Mississippi River
Alluvial Valley. Restoration Ecology, 7: 348-359.

18. Kundu, S.K. and P.M.A. Tigerstedt. 1997. Geographical variation in seed and seedling traits of neem
(Azadirachta indica A. JUSS.) among ten populations studied in growth chamber. Silvae genetica, 46:
129-137.

19. Kuniyal, C.P., V. Purohit, J.S. Butola and R.C. Sundriyal. 2013. Seed size correlates seedling
emergence in Terminalia bellerica. South African Journal of Botany, 87: 92-94.

20. Lehtila, K. and J. Ehrlen. 2005. Seed size as an indicator of seed quality, a case study of primula veris.
Acta Oecologia, 28: 207-212.

21. Masaka, K. 2003. Preliminary study of geographic trends in acorn mass and seedling emergence
behavior of Quercus dentate in Hokkaido, Japan, Hokkaido forestry research institute, Hokkaido,
Japan, 30 pp.

22. Petrie, M.D., A.M. Wildeman, J.B. Bradford, R.M. Hubbard and W.K. Lauenroth. 2016. A review of
precipitation and temperature control on seedling emergence and establishment for ponderosa and
lodgepole pine forest regeneration. Forest Ecology and Management, 361: 328-338.

23. Saeedi Heidari, A. and A. Safarnejad. 2015. Micropropagation of Acer monospessulanum through
tissue culture. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, 23(2):
237-246 (In Persian).

24. Sampaio, A.B., K.D. Holl and A. Scariot. 2007. Does restoration enhance regeneration of seasonal
deciduous forests in pastures in central Brazil? Restoration Ecology, 15(3): 462-471.

25. St-Denis, A., C. Messier and D. Kneeshaw. 2013. Seed Size, the Only Factor Positively Affecting
Direct Seeding Success in an Abandoned Field in Quebec, Canada. Forests, 4: 500-516.

26. Tabari, M., H. Yosef zadeh, K. Espahbodi and G.A. Jalali. 2006. Influence of source variation on
early growth and biomass of Acer velutinum Boiss. in north of Iran. Pajouhesh & Sazandegi, 73: 189-
194 (In Persian).

27. Tilki, F. and C.U. Alptekin. 2005. Variation in acorn characteristics in three provenances of Quercus
aucheri (Jaub. et Spach) and provenance, temperature and storage effects on acorn germination. Seed
Science and Technology, 33(2): 441-447.


https://www.researchgate.net/scientific-contributions/81722222_H_S_Ginwal
https://www.researchgate.net/scientific-contributions/2007136017_P_S_Rawat
https://www.researchgate.net/scientific-contributions/2007134476_R_L_Srivastava
https://www.researchgate.net/journal/1051-0761_Ecological_Applications
https://www.researchgate.net/profile/Sunil_Kundu5
https://www.researchgate.net/scientific-contributions/2035321990_PMA_Tigerstedt
http://dx.doi.org/10.52547/ifej.9.17.41
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.6.0
http://ifej.sanru.ac.ir/article-1-313-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.6.0 ]

[ DOI: 10.52547/if€}.9.17.41 ]

Ecology of Iranian Forests, Vol. 9. No. 17, Spring and Summer 2021 ... ..ot 48

Investigation on Seedling Emergence from Direct Seeding of Quercus Persica,
Pistacia Atlantica and Acer Cineracens in Natural Conditions of Ilam, Dalab
Forests

Ahmad Hosseini!, Mehdi Pourhashemi?® and Ayad Aazami®

1- Associate Professor, Department of Forest, Rangeland and Watershed Management, Ilam Agricultural and Natural
Resources Research and Education Center, AREEO, Ilam, Iran
(Corresponding author: ahmadphd@amail.com)
2- Associate Professor, Department of Forest Research, Research Institute of Forests and Rangelands, AREEO,
Tehran, Iran
3- Lecture, Department of Forest, Rangeland and Watershed Management, Ilam Agricultural and Natural resources
Research and Education Center, AREEO, llam, Iran
Received: May 7, 2019 Accepted: February 29, 2020

Abstract

Today, Zagros reforestation is more than ever felt due to human presence and its destructive
activities. To do this requires observing the scientific principles of silviculture. Of essential
restoration activities in these forests can be mentioned the seed planting of indigenous species
within their range of development. In this regard, the present research was conducted with the
aim of investigate the germination and emergence status of Quercus persica, Pistacia atlantica
and Acer cineracens seeds planted in Dalab Ilam forests in 2018. For this, three sites on the

northern slope and approximately the same height of 1380 to 1410 meters above sea level were
selected. In each site, three trees were considered for each of Q. persica, P. atlantica and A.
cineracens species. Under each tree, three holes were drilled between the trunk and the end of
the crown for each crown side, and a total of 12 holes. In drilled holes under the trees, the
corresponding seeds were planted in the winter 2017. The results of the sampling in the spring
2018 showed that the seeds of Q. persica had the highest emergence rates (22%). The seeds of
P. atlantica gained the second rank in terms of germination and emergence (18%). The seeds of
A. cineracens had the lowest amount of emergence (0.3%) and the number of emerged seedlings
was rare. The highest occurrence rate of Q. persica seedlings was on the northern side of tree
crown (32%) and in for P. atlantica was on the southern (32%) and western (30%) sides of the
tree crown. The highest rate of seedling emergence of Q. persica (48%) and P. atlantica (51%)
was found at nearest distance to tree trunk. Despite planting the seeds of these three tree species

in the same conditions in terms of topography, position under the crown and distance from tree
trunk, similar results were not obtained which the reason of this can be attributed to their seed
characteristics such as seed size and seed vigor.
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