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Abstract: Problem statement: In this study, we considered transport corridoid seimpling aspects to
be the major indicators of ecological effects omlekl (Alnus subcordata) cambium cells dynamics.
Approach: Thus, 240 cores were taken from forest-facing raadi-facing trunk of Alder trees along
Amre, Neka and Darab Kola transport corridors inchpian Forests of Iran. Results showed that the
roads corridor had significant effects dimus subcordata annual rings (p = 0.04) and bark growth
(p<0.0001). Results: In Darab Kola and Neka the bark thickness in raadAg aspect was
significantly (p<0.05) more than forest-facing asp®ecause of consistency reaction to natural
hazards. Annual rings width in adjacent stand vigusificantly (p<0.05) more than the rings width at
both sides of trees trunk along transport corrid@anclusion;: Cambium cells dynamic diagram in
production of annual rings indicated that tAkws subcordata at commence of growth had been
produced wide rings but in continuance the ringdtwireduced. This reduction was obviously for
road-facing cores. Soil compaction, drainage stnest, natural hazards and etc caused the thinner
rings to be produced by cambium cells in road-fa@apect.
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INTRODUCTION tree is a stabilizer of nitrogen and often appeathe
edge of the hyrcanian forest road after constrotio

Transport corridors are becoming a focus of  Cambiumis the thin growth layer that produces the
ecological research because of their distinctive?hloem (outward towards the bark) and the xylem
structure, function and impact on surrounding(inward towards the center) (Fig. 1). Damage to the
ecosystent¥). Forman and Alexand®r defined road ~cambium can weaken or kill a tree because new phloe
corridors as pavement or unpaved plus manage@Nd Xylem will not be produced, preventing food and
roadsides and parallel vegetated strips along thwater transport. Common forms of damage are wounds
roadside that extend up to the end of the righaf+ DYy road construction and compaction. Growth cyties
usually terminated by forest, lake, agriculturalather
natural boundaries. Transportation corridors alters
disturbance regimes in adjacent plant communities,
both directly by creating gaps and by changingptlaat
compositiorﬁel, and indirectly by altering
environmental conditions such as light, soil maistu
and bulk densit§ 01318 g Do

Alnus subcordata, Caucasian Alder, is a species in
the family Betulaceae, native to temperate aredsaof £
and the Caucasus. It is a deciduous tree growding ° “peosumms
15-25 m tall, closely related to the Italiakider
(A. cordata), with similar glossy green cordate leaves
5-15 cm long. The flowers are catkins, the mal&inat
very slender, 8-15 cm long, and the female catkins
small, maturing into a woody cone-like fruit 2-8c
long containing numerous small winged seeds. Alder Fig. 1: Cross section of a conifer
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trees are regulated by the seasonality of clinlat¢he
temperate climate zones such as hyrcanian forest of
Iran, tree-ring formation is limited to the veg&at :
period, which roughly lasts from spring to autumn. &8 Za 12
During the vegetation period, tree-ring formaticn i SEEEE]
driven by a meristem called the vascular cambiuhis T
tissue is located between the secondary xylem (yvood
and the secondary phloefbark) and divides off cells
that will be become additional xylem and phideif i -
We carried out a research study to monitor effects = WL
of transport corridors om\nus subcordata cambium s k| AT
cells dynamics in three sites of hyrcanian foresfts
Iran. In this study, we considered transport camsd Fig. 2: Location of the study area in the northrah
and sampling aspects to be the major indicators of
ecological effects on Alder rings and bark grow@lur ~ Table 1: Characteristics of study sites

-

aims were to (i) assess alder distribution aloaggport . __ Temperature .
id - (i) det . ffect ff t d Forest Geographical position range Soil type

corn OFS,_ (") etermine €nects O orest roada o Amre 53°5553°85E N 2-27.4°C Non development randzin

annual rings growth pattern; (iii) evaluate bark 127°-36"30 25°36 to washed randzin soil
thickness for forest-facing and road-facing cores. Neka 53°30-53°44EN  0.4-28.4°C  Brown and washed brown
"27'27°-36'7 '23°36 forest soil with pseodoglay
Darab 52°14to 52°31EN -3-28°C Non development randzin

MATERIALSAND METHODS Kola "30'33°3620'33°36 to washed randzin soil

Study area: The study sites are located in the northernStatistical analysis: All statistics were calculated with
forests of Iran and near the Caspian Sea (FigTi2. EXCEL and SAS software. Analysis of variance
roads type in Amre and Darab Kola was unpaved and i(ANOVA) was used to determine the effects of forest
Neka site was paved or asphalted. The height @sfor roads on annual rings growth and bark thickness.
sites at sea level starts from 260 m and contitu@83  Wherever treatment effects were significant the
m. The average slope of forest fields is about 40%puncan’s Multiple Range Test at probability levél o
(Min. 5% and Max. 80%). The mean annual5% was carried out to compare the means.
precipitation was ranged from 750-1110 mm. Table 1

shows other characteristics of study areas. The RESULTSAND DISCUSSION
experimental road section situation in all of thes
was from southeastern to northwestern. Alder distribution and density along transport

corridor: In this study theAlnus subcordata (Alder)
Data collection: At each site, a sampling design distribution and density was clearly related totatise
consisted of two transects. First transect wadbst®d  from the transport corridors. At three sites theleXl
along transport corridor and the second franse& Wayas most prevalent within 0-10 m of the roadsides.
placed in the vicinity of the first transect inteetforest 5 re the density oAlnus subcordata in the distance of
stand. In each transect 10 circular plots withze f 0-5 m was more than other distances from road edge.

§0|Qn d?f:alwslrdeer (t:rr;c()jsen.e rtlenn emaggreglo_lt_hgﬁatlthé' ﬂ?ndBut in Darab Kola and Neka, Alder was most previalen
ylindri were nu : W within the 5-10 m (Fig. 3).

trees were selected with a simple randomize samplin
method. The diameter of these trees was measured )f . . )
means of the caliper and two cores were taken b fects_ of transport corridor and sampling aspect:
means of the increment borer from two oppositesside’\Nalysis of variance showed that the roads corrfuat

of all trees (Forest-facing and road-facing cores) afignificant effects ominus subcordata annual rings (p
standard breast height (Totally 240 cores werertake= 0-04) and bark growth (p<0.0001). Also, the antoun
from three sites). Each core was dried, mounted anfif bark thickness was significantly (p<0.0083)
glued to a wooden core mount. Cores were sanddd withfluenced by sampling aspects (forest-facing @dro
sandpaper until the cellular structure of the iegs  facing cores) (Table 2).

was distinguishable. Variations in year to yeargrin

widths for each core were recorded and then pomled Bark and annual rings growth of Alnus subcordata:
create a visual live-tree chronologyAlhus subcordata ~ Table 3 summarizes vegetative characteristics deAl
at each site. trees and roads data for the three stmeas. On
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Fig. 4: Comparison of bark thickness for forestiigc
and road-facing cores
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Table 2: ANOVA forAlnus subcordata growth parameters

Darabkola 0 Darabkola

Fig. 3: Alder @Inus subcordata) distribution and ¢
density along transport corridors : ‘ %
3 ( Q
0

Parameter Source df SS MS F

1976
1977 | =

Road corridor 2 7.19 3.59 3.31*
Tree rings width  Sampling aspect 1 1.19 119 P10 . . . .
Road. Aspect 2 072 036 0733 Fig. 5: Comparison of annual rings width for forest
Road corridor 2 103.73 51.87 14.10*** facing and road-facing cores
Bark thickness Sampling aspect 1 26.32 26.32 *.15
Road. Aspect 2 585 293 0.80

Cambium cells dynamics along transport corridor:

Table 3: Description of the Alder trees and rodddisd In Amre forest, there was no Slgnlflcant difference

(p>0.05) in bark thickness between the Forest-tacin

Alnus subcordata (Alder Road . .
(Alder) and road-facing cores, whereas in Darab Kola arldiNe

Dbh Height Age  Construction the bark thickness for road-facing cores was
Site (cm) (m) (year) time Type significantly (p<0.05) more than forest-facing core
ﬁ':kf: 2235%53 11‘(‘5-32 1395 11%5?50 ngﬁ‘;ﬁgd (Fig. 4). Cambium cells dynamic diagram in prodouati
Darab Kola  27.38 1521 34 1971 Unpaved of annual rings indicated that ténus subcordata at

commence of growth had been produced wide rings but
in continuance the rings width reduced. This reiduct

average in each of the sites, bark thickness iml-roa was obviously for road-facing cores (Fig. 5).

facing aspect of trees trunk which were locatedalo Our study has demonstrated that transport corridor
transport corridors was significantly (p<0.05) métan  jnfluences Alder tree rings and bark growth. As
the bark thickness in adjacent stand at both saypli Hosseini and Jalilvafd' have suggested, growth of
aspects of trees. Also, annual rings width in a@fjac Alnus subcordata rings in the forest-facing was greater
stand was significantly (p<0.05) more than ringdti  than those which were in road-facing. They conaude
at both sides of trees along transport corsd that because of lack of forest road maintaining and
(Table 4). repairing operations in suitable periods and tracks
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Table 4: Comparison of bark and rings growth inrived edge and adjacent stand

Site Aspect Bark growth (mm) Annual rings growting)
Road edge Adjacent stand Road edge Adjacent stand

Amre Forest-facing 5.440.07 5.4%+0.05 3.67+0.06 4.26+0.05
Road-facing 5.620.08 5.3740.06 3.58:0.08 4.16+0.04

Neka Forest-facing 7.360.13 7.380.10 3.270.06 3.8%+0.07
Road-facing 8.630.16 7.54+0.13 3.19+0.04 3.75+0.06

Darab Kola Forest-facing 6.96.10 7.08:0.14 3.87+0.07 4.2$+0.05
Road-facing 7.780.15 7.24+0.12 3.58:0.09 4.2%+0.09

In a row, means with the same letter(s) are natifsdgntly different at 5% level based on duncast te

traffic, the soil compaction increased and as tethe CONCLUSION
tree growth around the roads decreased.

Bark protects both the living phloem and the The ability to predict future growth patterns is
vascular cambium of trees. For some tree species thessential to credible forest management planffhg
bark has been observed to swell in the radial toec and it is especially important in the process of
when heated by nearby flames, possibly providingsermitting timber harvests where long-term projatti
additional protection from thermal injuty. is required. In this study th&nus subcordata cambium

The results of this study showed that the amofint o¢e|is produced thick bark in road-facing cores bsea
bark thickness was influenced by sampling asp&nts. f consistency reaction to natural hazards, whebags
Darab Kola and Neka the bark thickness in roadffpCi ,ickness of forest-facing cores was lower thanosiip
was more than forest-facing. Butleral.! mentioned &\ This result wasn't observed for trees whigtay

that bark. swelling occurs in the mature bark OfIocated interior forest stands. For forest-facirges
Douglas-fir and to a lesser degree in chestnut oak,

. . : .f';md adjacent stand the action Afnus subcordata
Ponderosa pine and red maple did not eXhlblcambium cells in annual rings growth pattern seems
statistically significant swelling, but rather a dest gs 9 P

decrease in overall bark thickness with heating. that p? correlated_ t(.). climate variables_ and hyayi(_)hi
Cambium cells dynamic diagram in production Ofcondmon _(acceSS|b|I|ty_ to water), but in the at_mqe
annual rings indicated that th&lnus subcordata at (Road-facing cores), rings growth at the beginniig

commence of growth had been produced wide rings bLH]e road construction time was affected by road

in continuance the rings width reduced. This reiduct cha_racteristics such as degree of soil compaction,
was obviously for road-facing cores. Altering the drainage structures, natural hazards and etc. fdrere

hydrologic regime of a wetland forest may result inthese factors caused the thinner rings to be pestiby

changes in tree growth, as hydrology is a primaoydr cambium cells in road-facing cores.

influencing the growth of wetland trees. Road ACKNOWLEDJMENT
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