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Table 1. The effect of altitude on seed morphologic characteristics (ANOVA)
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bi 3.7.-‘)3

Sig F i S gl e
MS SS df Source of variation Characteristics
(G P
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Error
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Population ok dgb
Lo
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0.000 35.211 194.07 582.237 3 ;
Population ERUNEY)
Uos i
5.512 358.274 65 Seed weight
Error
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Table 2. Mean value and standard error of seed diameter, length and weight in different altitude

classes
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Table 3. The effect of altitude on seed germination characteristics (ANOVA)
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.

€ ro? S e .
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0.049 1.903 728.699 2186.06 3 — : el sl
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120 .
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Figure 1. Percentage of germination in different altitude classes
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Figure 3. Germination rate in different altitude classes
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Table 4. Results of independent sample t-test for seedling biomass characteristics in altitude class
(1450-1650 and 1650-1750)

o df Shrs szl oSl Sl ol JucEs
Standard error Average Altitude class Variable
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= : ) Stem wet weight (gr)
201 +0.024 0.252 1450-1650 (;*;9 s ol it 03
0.009 63
0.1 0.2454 1650-1750

Stem dry weight (gr)

S S 50 sy bty =\ .(mohadjer, 2005
o3Il g S3alse Aoy u |y Sl bLS Sl el
Pinus [ (55 oz Jlell g cbins o OLGS 54
o 831G S3al s Ao ys e oS 51y OLLS strobus
(Parker et al., 2006) 5,1 555 (sl sms bLS |
bl Mﬁ@.ﬁ 50 (2012) 01,Ken 5 Zolfaghari
sl Sl s b ods wldcsy; Olis
55 S5 edalive OLa oy 5 3550 bgl 58 a5
Ll s s S ok Gl on Sb
sl oS sl ol 55 Q. laurina 5 Q. rugosa
Lols, 5 G Sosler Sob 5l 5 S
s gbea S ax s (Broncano et al., 1998)

Ny

&

o
o b A Ry sk gl 5l S
a e & Sl gl Sl gl e S
5 Slea S il (sl Gls [ (sdupeds
Soslp Los éa,, Bl CL&.:) el 3Ly Olele )
Lo ) el a5 ol el 31 QLS
(S el g SSE 5 e 3 e Jalse 51 S
el i Slaai S L Ol s OB L sy
S I sl 08 Sl b el s 4L
e LYy a4 ol Sl Gleis el
0 e a0 b K 5 28 (VL - S5 S)

Marvi) ssde By pasds (B S



Sl sk sla s olossr 5 s S3ailsz 2 Ly o 51 £lis) 3G

WJsb Slio s, 0T 3158 st cal s .ol
Sde ke Giailer S ode O35 5
Ll Sl s sy O35 5 SOl

Haghdust and Akbarinia (2013) _ias5 s
3ok el Clis il G gy oS 5
el O s os) 5 Sl Slao s
Sl Sle s Gl ml 4 sg a8 S
SNl aman Ll Sl Aoy 5 4l
alises Slelis )| wlidcsn; Slis Jls axe gl
FUi) 53 Ak et L3 s 3 1 5k T
s sl ok s e Olyes 20 VEvs A
Ul e 5 s cnl 53 A Sl By
U e o e Ol L e S5l e Voo
Py e b adlan s Sl bl &S ol

Deans and s pmlo b cpiomen Laail ol
Quercus )  Joww bl (5, Harvey (1995)
SesS bl slalie 55 sl 0lis o (sessiliflora
12003 (Slges XS5 g0 ailgzr 55 bl Sl S
Wlex (6 S Oloyode j3 1800 CUJ)\ slayd 15
Joe g O3 SSGs5 Js 4 Bl e 8 L35
S o3 b ol LSJ)T@-? Joe bod el
50 e.xﬂ:@jcq Celtis australis &S sla i s,
claw 5l VA 00 el aals) Ly Tae VY
Aoy Slis o s S sdaline Oliaska s (L
Sl asli y Sialer Oy S0k 34l
il Sls b ssba b gblbe o
ol,n s Heydari iy 5 .(Singhetal., 2006)
Cilien el Sl s 4y L,k 55, 1 &S (2013)
Orf b amd 4 el Lo mhe
“w °ML§))TC"*’-' sk Wl e, Shays
YVeo wtlwaclam)'\ﬂ\“\u Sl eS sl lail

CE..»)"]:.AYON j‘%fﬁ“’@ﬁf-‘h"'u

ey

o5 0 gt S38lm Ao 5l 5 S ey
Loy o Jlays s (Karrfalt, 2004) ws,s
Sclero £, l,b (s, Dlamini (2011)
Sbod &8 s asile d el caryabirrea
O Sl SR O3y s sl Sl NL sl
sl @l LS st Sl Sleli)
_LSJJTC“"-' 2ok 03 pamen )l Cllaalags
EORRAE CUJJ\ sl i Slel )l 5l ol
5 Lo 05y 5 (Lg 5 dsb) bl op S lols
o> oWl ARD ol 3 en Soale Ao ReS
el wal s s & Yorml il bl 015 e 85 62
oS Ol a5 o s 5 el g Ll 2
La).L.JSYl.g)li)sclaM)'\Ju\om Slela )l Hs xS
S e Iy (5 58 5 el

claw 1 gl 1S sls 0l tasy cul b
S og s sme 5ds 055 5 Jsb lad i (555 L)
43 (2014) o, 5 Karimi Hajipamagh zb b
B8 2l cales 65 ol s Corer Aw
S 1000 gLyl sl oS sls Ol e SSle anslis
S ol ho HA Sl A 58 5 S
spdn Jeole S5 5ST Il b 55l B
by, ok, s Si Ll s oedle
5 aalS Ll (St sl LS 5l o)l
Fener, 2000; Jian-) <ol L e 50 alS oo,
£ 503 s BB Lt L4 sl (Xan et al., 2005
p33 U1 5o 25, 00 JWBSH Cpl ply 63515 558l
deosd op S Jol gl 5 Gl Ao o YL
Al ansls 1y Sl

Tabandeh Saravi and Rahimi  iass s
O35 3 Jsb Dliv 3, 5k lawe I Nasab (2017)
035 5 Sl Sue (5 Sle G340 e O

Ly Jiasy ol Sl b oS 3y s e )



YIO)LA.::sAJ.l?‘ ‘ia.}/dmyjumbj).: >_o.l£;.AL~La$ 8

8l 5o by w5l e WO G le oS
Sl ipod LB akb 5l e 5 Aiils Lo oo
35 posle sy il g S sk
p33 5 ok Sls s il Bl s 36 S
sl VLS Sbal gl Sheme kil b e
ol el

Sl b3 o 51 e V800 (Il sl aid
ol Sas ol 5 e L el o S S
Sl g S 55 s ol ik a5l 5
3 bt O sl mer Ll L 5ok CIS plisl
ol sk Gialer dops s Gialer S s
ko s Fonly S il 4 4 ol ¢
Slr o oS skl 5o od asl e Sl b
e ks e Sl e VB0 Jl el 151 s il
oo sd SRSl 6 S s S slasds
il (gt Gl o s SS o oS
ol a5 s 5m AU S Hu) k5l Sl e
s e e 5 G3aler » (30 5) L5 i
.(Mohammadi et al., 2011) 5, sk

e WL slels )l °Mg5)ﬂ@->.' BERY
sled Ll lazils 65 s oalym Osp ob S50,
Sl i Shtsg &l olisla,ds 3l g min
S8l s 30 Ak alie OF IS gl L Ly
5 Hamzeh Suraki =5 b sl opl l e ol
ol SixS0L3 88 55, » a5 (2018) 0,
sy olelisl 50 ObT Jiass 53wl wlis A4S

Ve

o 9 bSS bl s b s S e 1 Ls
“ calises L}.PLGJ‘)‘ Qu BL) &l )‘j‘h Q)_} .hwj.:ﬁ
Aok Lo e S el aS Bdew ) amd )l
cr}bdcw)‘wﬁb)v\;iwwﬁbﬁ&ﬁ@
o S e oo rl 03 rmmes A3 S By
ol slaanls 51 2iy e YVew )'lJ:qSCuS)\);
LSL&).«\.:J}‘deS)‘@;:JJ&)ﬁJ\)JeJ}J;ib
OB D el s Slelis )l 4 cand (g Scias
S K s 54 g9, 2 (2016) 0L, Ken 5 Eslami
5 Ly Ol laasly 5o S gLl s ghls e
Ve gl gz Ve B0 elil Tae 2 )
fee e o6 ,Sesll Dlasiie Bl 5l (s e
Gb e 5l 8 sk ol emd A e
~ il Gl e 2 Ol e 5 4ib (oS
Sk spdie B Ay o565 5 G
033 Sl SR s e 5 S
.L"‘abjs bl".’.‘ j:"“fjj" Jl;u‘ L, &L"AJL@J L)',"\J"L” (sl
D57 e S Sl Aens Sl e
Cw)\j)jjgajj)jhéébl;Lusclawj\ju Voo
O CYI RO L N VY LJ'lJSVS shls 55 e VEoo
C,-;Jb.ﬂ.j )‘ \GO' ‘_}_pbﬁ)\ LSLQ)J\J C,.w‘ )b‘)_ﬁ}'j
Cgr S 25dp0 4o 5 Lom L5 S
bl anls cpl glayds sl oleldlg S~
03583 o3l Bl 8 Jol sladlg s s

aib 5y s Sl gl 51 Sgs8 Al



Sl sk sla s (wlogss 5 y90 5lsz 2 byo aha 5l glis )| 50

References

- Alvaninejad, S., M. Tabary, M. Taghvaei, K.
Espahbodi & M. Hamzehpur, 2009. Effect of
desiccation on germination and vigor of
Manna Oak (Quercus brantii Lindl.) acorns,
Iranian Jornal of forest and poplar research,
16(4): 574-582. (In Persian).

-Broncano, M.J., M. Riba, & J. Retana, 1998.
Seed germination and seedling performance
of two Mediterranean tree species, holm oak
(Quercus ilex L.) and Aleppo pine (Pinus
halepensis Mill.): a multifactor experimental
approach. Plant Ecology, 138: 17-26.

-Bu, H., G., Du, X., Chen, X., Xu, K., Liu & S.,
Wen, 2008. Communitywide germination
strategies in an alpine meadow on the eastern
Qinghai-Tibet plateau: Phylogenetic and life-
history correlates. Plant Ecology, 195: 87—
98.

-Dlamini, C.S., 2011. Provenance and family
variation in seed mass and fruit composition
in  Sclerocaryabirrea sub-species caffra.
Journal of Horticulture and Forestry, 39:
286-293.

- Deans, J. D. & F. J. Harvey, 1995. Phenologies
of sixteen European provenance of sessile
oak growing in Scotland, Forestry: An
International Journal of Forest Research,
68(3): 265-274.

- Erfanifard, Y., J. Feghhi, M. Zobeiri & M.
Narimanian, 2009. Spatial pattern analysis in
Persian oak (Quercus brantii var. persica)
forests on B & M aerial photographs, Environ
Monit Assess, 150: 251-259.

- Eslami, A., B. Naseri & J. Khazayei, 2016.
Investigation of Physical and Physiological
Characteristics of Alnus  subcordata
C.A.MEY (Case Study: Golband Forestry
Design, Mazandaran Nowshahr), Journal of
Plant Research (Biology Journal), 29(3):
475-483. (In Persian).

- Fattahi, M., 1995. Study on Zagros oak forests
and the most important their destruction
causes. Research Institute of Forest and
Rangelands Press, Tehran, 63 p. (In Persian)

- Fener, M., 2000. Seeds: the ecology of
regeneration in plant communities, second
edition. CABI Publishing, New York, 410 p.

- Haghdust, N. & M. Akbarynia, 2013. Seed
morphology, germination characteristics and
alder growth in a gradient elevation, Journal
of natural ecosystems of Iran, 5(3): 71-84. (In
Persian).

- Hamzeh Suraki, M., S. Alvanynejad, P. Fayyaz
& K. Spahbodi, 2018. Effect of Seed Origin

on Seed Germination Characteristics of
Fraxinus excelsior L. Asparagus in
Chelromudi  Nursery of Mazandaran
Province, Proceedings of First National
Conference on Forests in Iran, Research and
Development, Urmia, Iran. (In Persian).

- Heydari, M., H. Pourbabaei, A. Salehi & O.
Esmaeilzadeh, 2013. Application of two step
clustering method for study the effect of
forest protection management of Ilam Oak
forest on soil properties. Iranian Jornal of
forest and poplar reseach, 21 (2): 329-343.
(In Persian).

- Jian-Xun, L., Z. Xiao-Lu & G. Wan-Chun,
2005. Biogeography differences in cone,
needle and seed morphology among natural
Picea asperata populations in Western
China, Forestry Studies in China, 7(2): 1-6.

- Kafkas, S., E. Kafkas & R. Prel-Treves, 2002.
Morphological diversity and a germplasm
survey of tree Wild Pistacia species in
Turkey. Genetic Resource and Evolution, 49:
261-270.

- Karimi hajipamgh, Kh., R. Zolfaghary, S.
Alvaninejad & P. Fayyaz, 2012. Effect of
seed and native tree on the growth and initial
deposition of Iranian oak Q.libani in Yasuj,
Journal of Forest and Wood Products,
Iranian Journal of Natural Resources, 66(4):
427-439. (In Persian).

- Karrfalt, R.P., 2004. How acorn size influences
seedling size and possible seed management
choices. In: Riley, LLE. (Eds.), National
Proceedings, Forest and Conservation
Nursery Associations-2003, USDA Forest
Service. RMRS-P-33, Fort Collins, CO, 117-
118.

- Marvi Mohadjer, M.R., 2005. Silviculture.
University of Tehran Press, Tehran, 385p (In
Persian).

- Mataji, A., F. Abdi, V. Etemad & H. Kiadaliry,
2016. Effect of seed origin on morphology of
seeds, viability and growth of Iranian oak
seedlings Quercus brantii Lindl., Iranian
Journal of Forestry, Iranian Forestry
Association, Eighth Year, Sh. 1, pp. 11-22 (In
Persian).

- Mohammadi, Gh., S. Jalali honarmand, A.
Mohammadkhah & Gh. Ahmadi, 2011. Seed
Germination, Agricultural Extension
Education and Promotion, 252 p (In Persian).

- Mukherjee, M., D.A. Watt & P. Berjak, 2006.
Molecular detection and diagnosis of fungal
contaminants of recalcitrant seeds: Quercus



robur L. acorns as a model system. Seed
Science and Technology, 34: 415-427.

- Pounders, C. & D. Fare, 2002. Effects of seed

source on first year growth of Quercus
phellos and Quercus shumardii, In:
Proceedings of 47th SNA Research
Conference, August 2, Atlanta, USA, 295-
299.

- Rawat, K. & M. Bakshi, 2011. Provenance

variation in cone, seed and seedling
characteristics in natural populations of Pinus
wallichiana A.B. Jacks (Blue Pine) in India,
Annals of Forest Research, 54(1): 39-55.

- Singh, B., B.P. Bhatt & P. Prasad, 2006.

Variation in seed and seedling traits of Celtis
australis, a multipurpose tree in Central
Himalaya, India. Agroforestry Systems, 67:
115-122.

- Tabandeh Saravi, A. & A. Rahimi Nasab, 2017.

Effect of Seed sorce on Germination and
Morphology of Iranian Oak Seeds (Quercus
libani Lindle.), Journal of Forest Research
and Development, 3 (3): 91-106 (In Persian).
Tahmasebi, P. 2015. Ecology of Plant
Communities, Shahrekord University Press.
274 pp. (In Persian).

i

Vo)w‘a_ﬂ?‘ ‘i‘-}/w}’ju“*bjj’ ;QLCQALJ..QE 8

- Taghvaei, M., 2005. Investigation Effect of

drought stress on the grain filling stage on
ovophysiological characteristics of barley
seed. Ph.D. Thesis, university of Tehran. 158
p (In Persian).

- Vibekke, V., I. Heuch & V. Vandvik, 2004. Do

seed mass and family affect germination and
juvenile performance in Knautia arvensis? A
study using failure-time methods. Acta.
Ecol., 25: 169-178.

- Yusefzadeh, H., M. Tabari, Gh. Jalali & K.

Espahbodi, 2005. Effect of Seed origion on
Ziyatud and Early Maple Conditions (Acer
velutinum Boiss), Research and
Construction, 73: 189-194 (In Persian).

- Zolfaghari, R., M. Nazari, Kh. Karimi, P.

Fayyaz & S. Alvaninejad, 2012. Relation
between seed morphological characteristics
of three native oak species of Zagros with
germination characteristics and seedling
growth. Journal of Forest and Wood
Products (JFWP), Iranian Journal of Natural
Resources, 65(1): 33-45. (In Persian).



Journal of Forest Research and Development, Vol. 5, No. 3, 2019

Effect of altitude on seed germination and biomass of Quercus brantii

L. Zeynali Yadegari* and N. Seyedi*?

1- MSc. Graduated of Forestry, Department of Forestry, Faculty of Agriculture and Natural Resources, Urmia
University, Urmia, I. R. Iran. (L.zeinali.y.111@gmail.com)

2- Assistant Professor, Department of Forestry, Faculty of Agriculture and Natural Resources, Urmia University,
Urmia, I. R. Iran. (n.seyedi@urmia.ac.ir)

Received: 01.07.2018 Accepted: 06.09.2018

Abstract

Seed provenance testing, which is often done to determine the best seed provenance in terms of
seedlings' survival and growth, is one of the common methods for seed quality evaluation and seed
germination. In this research, healthy seeds of Quercus brantii Lindl. were collected from four
altitudinal gradients located in Baneh. After measuring the morphological characteristics of the seeds,
they were planted in a mixture of pitted and perlite soil and stored in greenhouse conditions. Then, the
germination characteristics, ground and aerial biomass of seedlings were measured. The results of this
study showed that the effect of altitude on diameter, length and seed weight was significant. The results
of the mean comparison showed that the seeds from 1550 m taller and heavier than the others. Seed size
is a trait that results from compliance with ecological conditions. Also, seed size has a significant effect
on germination rate. In this research, the origin of altitude of 1550 m was introduced as the best altitude
for Q. brantii species in Baneh region.

Keywords: Germination percentage, Germination rate, Iranian oak, Seed size.
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