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Figure 1. Location of the Kakareza forest.
53 5 gl Bl g 2 s K 3 bl Sy ST s o sens t R
b S g el bl O3 sl i 5 O Ol iiemlie S VTAT ole OLT 5 g
a8 b I wdlate sdd ol la 2o S K Sl e Shasn opl B 4 a5 L
A 53 e Ve b S5 s bl Sl s e Lay (53,3LES oSl 0T sl
e e YO Lolsh balais 0 Sl 5 pl Uk 5s s S esly K 5 sosslis ol Lol

Yy



1¥A0 (¥) aliogg (YY) s SR g ga (55908 9 pole (sla iy sy 4 i

)A@\J@ujz.@.;ﬁdﬁ\ solas glad b L oSl 5 s gee bshst LG cpl 51 e A
el o5, S OF a5 = s pSe3lbl 5 ot Sl o S o 505 byl 51K
)_A}_i},a)'\u_lf;;-u)_? 0905 53 odd il sl slaal 51 (615 pal gas (6l o b o,
03 el e e /Y0 &gel anbd L (6 %0 ) y‘ﬁ@w‘%)%)béj;w
K3 i axdd Sl 5 03 S 3l 50 3 Sl g Ul 3 s el Jler I e
aadas VY Le);wﬁjbcwjﬁ.%bﬁpcj;w@l}‘}jﬂ‘}‘dj.:ﬂo ol s
wJT@},QM@,,);quaﬁmﬁy\;);.(v JS) A el a e e 1Y 0 & ga
Job Slea b 5ok Lay (63,58 Lol G b a0 Ol 5 (g 0 odkd aseie abi £+ 31 .AS
b opee glgil alal o3 (I sy s SU) nl 3 S S3ms b e S Gt
b S o Sl gl dol g sl 5o e ) Aol a4 a e te /Y0 W gel aakad L
ol Loy (65,5LiS Lol s aabi br y S a5 0 dal b0 polas Sl OGL fas ol
S odys ol 5 ol @l 058 v w0t (5T maar 5ody (FV) (F L) 5 S a5 1,
e 35 3 s e ol sl el e 8 Ao /0 p a5l 8 sl Sl eslial b 5 e
o 33 358 3y el 0T agalS a3 4 2 A 5 S GlsS @by s b sk ) st
Lo 53 (G 4l S0) Coln YE Sdsty o LS 554k s 05 551,35 Jgloes 53 5 0
Sogme Sy an L 5 eals 805 il LOT amalS oo o5 (s ik (510 G
(YQ) Ws g 4wl 658 slls (s oLl
o Jold 5SS Dlakad 4 sy ) Gy Sl 20 el gl pallt 5 05 S s,
V=Y Sdeds Lo s +/0 ﬁ,\.ﬂq,.ijlsm,apw.xmmﬂx(rﬁ)x\)gj);)(mﬁ)dgﬁ
Losoodd ols st O3t haie O L L aw e a0 53 ds b Ssieds 4ids
2 lome gt Sl a5 5 s it 3 o801 us S 05 pe bl LS5 ealizad
SeSVeul 3l PDA) ST =55 2085 = s o)las 1 [Kaze 36 Co2S bme (55
3 s ¥ iS5l de s S 5SSl am s YO £ sl b 5L STl s 5 oS

YA



Ol Kok 9 S5 152

JePSPRCRT ,;M@L;ﬂumw)x.omd})uoiﬂ,,;\mcu@uﬁ&uu
5 () OLKea 5 05l il bl 0T gl 5 04V L 5 (144A)
Y 8 OY 0 8) oy &y pe (V4TY) Gy 52
g 3ges Jeolg sl aSepl 0 s ek EST, awls s adkne ol b w oy b
aw 33 5 SSeldl e el (ol pdises BLE 55 Al s Bl Ao glacs 5 Sl
el sl oS g aib Ao)s 00 BT 5 do s T B s Vel S Wik
Osa3l Jaw 5 Waesls 059 Jbo s oo a3 . o3tz SPSS 20.0 Bt bl Slisle
),Jg;\Mmf;,p‘w;g,u«iﬁ;;),,j)-\ebu;ﬁxpw.@ﬁsa@\g_ajsw\-q};ﬁjs
b aib aw > 5 el goslaer e GlalamBe 53 (lew 4 skt M 5 b Qe
O] gl g L) O3l 3l eslinal b uiloly O3 (Ses (2 3 o 3 S Al

L eslial SCls 05030 51 L g5 4 B 5 ey S o

interior of the sprout-clumps - .; edge of the sprout-clumps L +_sl~
i i i i i
Loy S s o Lol a0
Deforested matrix around sprout-clumps

CJ:‘.J“"}‘;’JGU ail> ‘G‘J 2 08 bl ,d rSl,? bl 8l esliial 3500 (5,15 5140 ged "}.«.'Jl)_,;»:—\’ JS..;

.Ji} ) :)L’@.Jé GU
Fig 2. The sampling protocol used to assess the density of acorns at the interior of the forest sprout-
clumpss, their edges, and the surrounds of these sprout-clumps.
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Table 1. ANOVA results of qualitative and quantitative traits of collected acorns in coppice forest.

Acorns classification i giuail

e Jols 50 @l s il )l
3 e jvj ’ (J . b Pl s ‘
Gl ol L.A"J_)Sw"‘? .WﬁCL’ Viable acorns PESIERTER
P.value F Viable acorns Viable acorns interior of sprout- Traits
deforested matrix edge of sprout- clumps
around sprout-clumps clumps
4.32+0.844 34.41+0920 s
37 9240, 32%0. A1%0.
0.68 03 28.924+0.938 Acorn length(mm)
PR
0.18 12.38+0.402 12.29+0.398 38.13+0.403 Acorn diameter
0.83 (mm)
BRUNEY
. .408%0. 413%+0.21 11/412+ 0.254 .
0.94 0.05 11.408+0.317 11.413+0.215 / 0.25 (r) Acorn weight
Acorns classification sl gtuail
o elst 5 b sl 4l b sk i o
3 . o zb 3 ol osd A
Sl bl e ingt Aborted acorns L 2058 e
P.value F Aborted acorns Aborted acorns interior of sprout- Traits
deforested matrix edge of sprout- clumps
around sprout-clumps clumps
A dsb
0.77 25 42.412+0.819 41.219+0.735 38.312+0.841
(mm) Acorn length
oy s
0.17 1.86 13.19+0.387 12.44+0.411 13.28+0.428 Acorn diameter
(mm)
055
0.55 0.61 11.411+0.248 11.403%0.232 11.319+0.288 .
(gr) Acorn weight
acorns classification i ol
o el s slew 5o ail= b s )
) . o zb s obem ook ‘
Solgme el s S e gt Infested acorns STIIR 25 s
P.value F Infected acorns Infested acorns interior of sprout- traits
deforested matrix edge of sprout- clumps
around sprout-clumps clumps
A Jsb
0.55 0.55 31.421+0.911 34.211+0.822 33.417+0.901
(mm) acorn length
oy s
0.63 0.45 13.274£0.403 12.28+0.339 12.41+0.418 )
(mm) acorn diameter
055
0.83 0.17 11.317%0.239 11.378+0.251 11.425+0.263

(gr) acorn weight
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Table 2. ANOVA results of acorn’s abundance in three slopes categories.
e oo sl ok Fae s polsdy s s Gl s
& a5 dnkad & o dnkad & a5 dnkad
Mean of infested  Mean of aborted Mean of viable

Slope categories

acorns per plot

acorns per plot

acorns per plot

1.444 °+0.330 0.444°+0.284 2.370 %+ 0.370 Slope<10% Aoy V2
0.833"+0.138 0.833"+0.138 1.483°+ 0.175 l0ope10-30%  dwjs V-Yr s
0.250"+0.089 0.062°+0.043 1.456° + 0.244 Slope50-30% s Yr-0r it
7.93 1.42 3.26 F value F oLl
0.01 0.2 0.04 sig 13 g
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Table 3. ANOVA results of acorn’s abundance in different distances from sprout-clumps.

e ool ok e s oload Fae s eyl . ,
) gas dnlad ) gas dnlad ) gas dnlad 95 e Sl A
e R DA Different distances from sprout-
Mean of infested Mean of aborted Mean of viable clumps
acorns per plot acorns per plot acorns per plot
Zb 5 5 sk Sl
0875&0206 0625 ai0216 2525 ai2420 Mean of acorns interior Of crown
canopy
Db g il s Sl
0.851%40.172 0.124° +0.243 1.634°+0.238 Mean of acorns edge of crown
canopy
Uﬁaj;ﬁ,.w;.- O J.,a‘}} BE) Lﬂi\‘_ﬁ
0589 ai0181 0102bi0715 100 Ci0179 Mean of acorns of deforested
matrix around sprout-clumps
0.98 6.11 11.63 Foll
0.07 0.03 0.00 sig RINPES

.LJ:LL;G )buf."" ) e S99 r.ka slasOlis QL«Q/\;" g_éj);;-
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w P
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Average

= e !
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Fig 4. Mean of acorns in different distances from sprout-clumps.
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Abstract

Background and objectives: Aims and background: Regeneration success in the
most plant species, especially oaks, depends on the acorn distribution and their
establishment on proper location for germination and producing vigorous seedling.
The most important process that related the spatial patterns of seeding plants to the
next generation is seed dispersal. Due to lack of information on acorns distribution
in different locations of coppice oak forest in the fragmented middle Zagros, this
research aimed to investigate Persian oak acorns distribution pattern in fragmented
coppice stands and in different distances from sprouts sprout-clumps and also
determining the relation between acorn distribution location (interior and edge of
sprout-clumpss, deforested matrix around sprout-clumpss, and abandoned field)
and susceptibility to diseases.

Material and methods: The study area located on Kakareza forest catchment, 45
km far from the north east of Khoramabad. The Persian oak is the dominant tree
species in this forest. In order to sample dispersed acorns, a 1, 000-m transect was
drawn at the boundary zone between the forests and the abandoned field and 40
perpendicular lines with random lengths, spaced 25 m from each other on this
transect were extended. The acorns were sampled at plots of interior, edge and
deforested matrix around the nearest patch to the end of perpendicular lines. The
acorns also were sampled at the end of perpendicular lines in the plots of
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abandoned field. The collected acorns were classified to three categories (viable,
aborted, and Infested by fungi). The infested acorns by fungi were sent to the
laboratory to reconnaissance fungi taxa.

Results: Results and conclusion: Based on the results nearly 85% of collected
acorns in forest area were viable. Laboratory results showed that, the most
important fungi species that infested acorns, belong to the Penicilium, Rhizopus,
Alternaria, and Trichoderma genera. Although, no significant differences were seen
in the weight, length, and diameter of acorns in the interior, edge and deforested
matrix around sprout-clumpss locations, but there were significant differences in
aborted and viable acorns in the three locations. The interior and the edge of
sprout-clumpss comprise more acorns and viable acorns than the matrix around
sprout-clumpss There was no significant difference in infested acorns in the above
mentioned locations. The interior and the edge of sprout-clumpss comprise more
acorns and viable acorns than the matrix around sprout-clumpss There was no
significant difference in infested acorns in the above mentioned locations.

Conclusion: These results reveal that forest fragmentation, has major effects of the
presence and the pattern of acorn dispersers and consumer's distribution and
resulted to limitation of dispersers’ activity. Therefore, acorns were trans
located to the distances from sprout sprout-clumpss Due to reduction in the
dispersers’ population size and activity, distribution of heavy acorns of the Persian
oak near the sprout sprout-clumpss is expected. It is concluded that the
anthropogenic disturbances that lead to deterioration of forest oak ecosystems is
the most effective factor on acorn dispersion and the probability of successful
regeneration decrease with the distance from sprout-clumpss owning to reduction
in viable acorns.

Keywords: Acorn dispersion, Forest fragmentation, Acorn health, Kakareza
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