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ABSTRACT

Due to the process of deforestation and Increasmgnan population and growing demands for forests,
afforestation and the development of forest isaitidbe of paramount importance. To detection thiéable species
to plantation and reforestation in Hyrcanian foreglantation in 1990 in Berenjestanak region, Madaran
province, Hyrcanian forests, and northern of Iraasaselected. The plantation by species Populusanigicer
velotinum Boiss, Fraaxinus excelsiorRinus brutia L in the 42 hectare area was selectedentory 66 circle plots
200 nf by randomized-systematic in a net of 100 m x 7&are collected. In each sample plot quantitatine a
qualitative characters of tree include the kindspiecies, diameter at breath height (cm), height 6®m form,
crown asymmetry, health and Survival were recorddte species has a higher means of quantitativalitgtive
characters and DBH distribution was suitable torgktion in the Hyrcanian forest. To study of diffietr between
qualities characters in the species used the AN@A To analysis data, used the Excel and SPSSt@ase's. .
Result indicated the differences between meansiarftify of tree parameter in the four species wagmnificant.
Duncan test showed that the two Populus nigrarld Pinus brutia L. were higher the other spediggerall results
showed that the two Populus nigradnd Pinus brutia L. have a higher quantitative andlitative characteristic
were suitable to plantation in Hyrcanian forest.tlhars suggested to plantation and afforestatiothi Hyrcanian
forest used the two species.

Key words: Quantitative and Qualitative character, PlantatjdAfforestation, Hyrcanian forest, Berenjestanak.

INTRODUCTION

Commonly, two terms are used relative to establighplantations of forest trees. The term reforastainvolves
planting trees to replace those in areas that haee recently harvested. The other term usedasestfation, which
involves planting trees on areas such as brustsfigrasslands, severely burned stands and faeesisswhere
useful trees are not now present. Afforestatioatesl to a conversion of land from other uses tesfoplantations
[17]. Plantation forestry at a global or semi-glbbeale has been the subject of a number of reesmtws [14].
These Forests cover about 12 million ha in Irar2,.4,5,6, 9, 36,37,38,39,40]. Hyrcanian (Caspiangst in
northern Iran has a richness of biological divgrsitith endemic and endangered species, and asdivenge of
economic and social conditions [7,9]. In the Casp&ygion, with a forest surface area of about 1800\, oriental
beech Fagus orientalid.ipsky) is an important climax species [8]. Abol#4 of the Hyrcanian forests are located
in mountainous areas, where forest lands are raatilyeaccessible with ground-based logging equigadgiO].
These forests cover 1.8 million hectares of larehand are none commercial forests of Iran. Apprately 60
percent of these forests are used for commerciggses and the rest of them have been degradeddyiieanian
forests are extended at a maximum altitude of 286€ers from sea level and have an uneven topograptyery

352
Pelagia Research Library



Majid Yousefi et al Euro. J. Exp. Bio., 2013, 3(5):352-360

steep slopes. These forests are known as one ahdsé basic resources for wood production contiriguain
important role in supplying wood to the relatedustties [10]. Road development in forest has soegative and
positive effects on environment [11]. Wood utilinait of forest areas is increased that is due ttraesf forests in
extensive areas, now days [12]. Due to the prockdeforestation and Increasing human populatioh growing
demands for forests, afforestation and the devedoprof forest is and will be of paramount importarit8]. The
several study on the plantation and afforestatiothé Iran and others country include: The studgwluation of
native tree species for the rehabilitation of de$ted areas in a Mexican cloud forest showed tbatfarm
plantations had good establishment of planted t®e$0 species planted), and facilitated the rémenmt of 9-11
woody speciesCarpinus and Liquidambar appear to be suitable species for reforestatiomllinthese areas.
Podocarpuggrew relatively slowly, although it performed walltwo experimental siteSuglanshad high survival
(76%) under the stressful conditions of the mosteesk site, and therefore may be useful for rehatiin of
degraded sites. Differences among species andssitegyly suggest that species success dependsamtatipn site
quality [31]. The study rehabilitation of the natitree species in the forest plantations and dehhills of Namlau
commune in Sonla province, Vietnam showed thattal twf 22 regenerated native tree species weredfaurihe
plantation ofAcacia auriculiformiswith a density of 860 trees per ha. In this plaota the best planting density
was 1,660 trees per ha. The lowest density wadré8g per ha for a plantationBiicalyptus camaldulensigith 12
regenerated native tree species. The number oheegted native tree species and their density anogd in
plantations at 300 m away from the natural foremtenhalf of those at a distance of 50 m away [Z9]e researcher
studied the Land-use history, forest conversiom smil organic carbon in pine plantations and maforests of
south eastern Australia and results showed thafblar effect between locations of this novel lasg-change on
soil C could be due to differences in potentialduativity, conifer species, and plantation age [3Uje researcher
studied the afforestation in Khalkhal area and gmeadaptable species, and results show that Angtine & palse,
acacia& larch and Arizona cypress are very appabgrin this forest [26]. The evaluation of nativ@ddleaved
forest plantations in east of Guilan province (layrian forest) showed that tAénus subcordatavith 3.2 percent in
5 cm diameter class and 38.5 percent in 20 cm denodass had the highest values in survival, whilaxinus
excelsiorwith 31.7 percent in 5 cm diameter class and p@réent in 20 cm. diameter class had the lowesiegah
survival. Data analysis for stem quality showed fraxinus excelsiowith 31.6 percent forked trees had the lowest
value; while Alnus subcordatawith 18.5 percent forked trees had the highestievzah stem quality [25]. The
Comparative study of soil properties, quantitaiwel qualitative characteristics of mixed and puferestation of
Poplar and Alder in Mazandaran ((hyrcanian foreejwed that he plantation spacing was 4x4m. Reatilts 7
years showed the survival rate of poplar were grehtn alder, in general [24]. Study of afforastatrial for five
almond Amygdalus communis.) genotypes and a wild pistachi®i¢tacia atlanticaDesf.) genotype in Zanjan
province (center of Iran) and results showed (Hamting of two almonds genotypes (3 and 6) on eresaspects
considering their higher survival rate and growtthilautes is recommended. Concerning the heightigirrate and
growth and the possibility of providing partialigation during summer periods, planting on souttespects could
also be recommended [21]. Study of eliminationl toia some of important conifers in Asalem foredtgr¢anian
forest) and results showed that figeudotsuga menziegirov. California) showed the highest height (LGRand
Pinus nigravar. calabrica the highestdiameter (16.1 cm) after 16 years of study peridd].[ The researcher
Comparative study of Qualitative and quantitatineeistigation on plantations of lime treElia platyphyllog and
Cappadocian mapleA¢er cappadocicuinin the northern Iran, Generally, this study iradés that bothTilia
platyphyllos and Acer cappadocicumare suitable species for restoration of degradedsain the plateau of
Chamestan region [23]. Study of Adaptation Analydig€laeagnus angustifolid. andFraxinus rotundifoliaMill
afforestation and Their Edaphic Effects in NorthingfsTabriz, and results showed that Results irtditahat there
was not significant difference between the diamegtawth, height growth and mean basal area peratedor
Fraxinus rotundifoliaMill and Elaeagnus angustifolia [27]. The researcher studied the quantitative qulitative
evaluation of plantations and natural forest atdb&ola, east of Mazandaran (hyrcanian forest) asdlts showed
that the analysis of quantitative characteristicswed that natural forest and plantation of Aldarevthe most
promising followed by Maple and Chestnut leaved ORfom the qualitative point of view, alder and meap
plantations were the most promising stands, whike €ypress plantation showed the worst results. [2Bjhal
results (2008) indicated that: §equoia semperviren®rigin of California- Nowshahr)Cryptomeria japonica
(origin of Japan- Kelardasht) aminus nigravar. calabrica (origin of south France) were the promising speties
the lower altitude, iiPicea abieqorigin of former Yugoslavia- Kelardash#pies nordmaniangorigin of Turkey)
and Abies alba(origin of Bulgaria) were the promising speciestire middle altitude and iiiPseudotsuga
menziensi{origin of Washington)Abiesalba (origin of Bulgaria),Abies nordmanianéorigin of Turkey) andAbies
bormulleriana(origin of Turkey) were the promising species ia tligher elevation [19]. The researcher studied and
suggestion the Appropriate Species for Afforestatio South Hillside of Alborz Mountain by Using Gl@and
Several species suggest for afforestation in ewsgysystem unit such atuniperus polycarpgsAmygdalus
scoparig Celtis caucasicaElaeagnus angustifoliaBerberiscrataegina Pinus eldarica Amygdalus lyciodeand
Morus Alba Then, the best species suggests for afforestatiemery ecosystem [18]. The aim of this reseaveb
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evaluation of Quantitative and qualitative plamtas by four specie®)opulus nigral. Acer velotinumBoiss,
Fraxinus excelsiot., Pinus brutiaL and suggestion the appropriate species in thediyan forests.

MATERIALS AND METHODS

Site description

Study areas are located in Berenjestanak lowlaresfan the Southern of Ghaemshahr city (36°38 N and 52°
54' 30" E, respectively) (Figure 1). This study wagiea out in four tree plantations 22 years of agd cover 42ha
and in the surrounding degraded mixed hardwoodralafiorest. The plantations composedPirfius brutig Populus
nigra L., Acer velutinum Boisand Fraaxinus excelsioL. species. These plantations were planted in 198@. T
altitude at the plantation site ranges from 18@20 m, and the slope varies between 0 and 30% ¢THblMean
annual precipitation and temperature are 1043.6amtn14°C, respectively. Edaphically, soil consiétsemi heavy
(Clay Loam) to heavy texture (Clay and Silty Clayph weak drainage and pH ranges from 5.9 to 7 fhénstudied
compartments [46].

Table 1. Site characteristic features and physiogghic factors of study plots in the plantations andchatural forest at Berenjestanak
lowland forest in the north of Iran

Forets type Elevation (m) Aspect Slope (%) Canopy (%)
Acer velutinum Boiss 210 Western 15 80
Populus nigra L. 194 South western 7 75
Fraaxinus excelsior L. 200 Southern 10 85
Pinus brutia 200 South western 15 80
Natural forest 210 Southern 10 70

Mazandaran province
o e L

Berenjestanak forest series (study site)
E 52° 51',N 52° 56’

Figure 1. Study site location within the Berenjestaak forest, Mazandaran province, and north of Iran

Field measurements

To this study plantation by speci@epulus nigral. Acer velotinunBoiss,Fraaxinus excelsiok, Pinus brutialL in
the 42 hectare area (planted in the 1990-1991 yéarjirst, a map of the study areas with scale500 was
provided and then Inventory 66 circle plots 200 oy randomized-systematic in a net of 100 m x 7%vene
collected. In each sample plot quantitative qudlitative characters of tree include the kindpécies, diameter
at breath height (cm), height (m), stem form, cr@asgmmetry, health and Survival. To determinatibauitable of
four species used the means of quantitative anlitafivee characters and species has a higher thatiative and a
qualitative character was suitable to plantatiothim Hyrcanian forest. Study of distribution ofer@ the diameter
and height classes. The means of different betweantities of tree characters in the four specsesithe ANOVA
test. To analysis data, used the Excel and SPS8tifase's.
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Table 2: Quantitative and qualitative characters oftree in this study

qualitative tree characters |

Survival Health crown symmetric  stem form  Qualifistem  Classes code
succulent Health tree symmetric Vertical appropriat 1
Non-succulent Il tree Non- symmetric Crooked  Nappropriate 2

RESULTS AND DISCUSSION

Vegetative Enrichment of watersheds is one of tig@oirtant objectives along with long term policiésh® state for
natural resources. Therefore, afforestation devetop needs the participation of people [21]. Déptedf natural
forest due to different reasons has made the fqulsttation important for extending forest area amobd

production [25].
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Figure 2: Distribution of tree in the diameter clases (2cm) in the four species

Figure 2 showed that the Populus nigra L. and Pimusa L have a higher of the diameter distribntand density
(N/hectare).
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Figure 3: The growth curve (diameter and height)ofour species

Results showed that the growth in f@pulus nigral.. andPinusbrutia L have a higher the other species.
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Figure 4. Mean annual diameter at breath height andnean annual diameter increment (cm) in the four sgcies

Results of figure 4 showed that tR®pulus nigraL. and Pinusbrutia L have a higher of the diameter at breast
height (cm) and annual diameter increment (cm$, $pbiecies have a more increment in compere of effesies.
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Figure 5. Mean height (m) and mean annual mean inement height (m) in the four species

Results of figure 5 showed that tRepulus nigral. andPinusbrutia L have a higher of the height (m) and annual
height increment (m), this species have a moreeinent in compere of other species.
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Figure 6. Mean of basal area (m2) and mean annuabbal area increment (m2) in the four species

Results of figure 6 showed that tRepulus nigral. andPinusbrutia L have a higher of the mean basal ared (m
and mean of annual basal area incremefy, (iimis species have a more increment in compeo¢hefr species.
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Table 3.The results Kolmogorov-Smirnov analysis taletection of normality of data.

Tree parameters DBH height Basal area
Sig. 0.086 0.12 0.099

Table 3 showed that the distribution of data wasnad, so that used the parametric methods for aisabf data
(ANOVA test).

Table 4.The results of ANOVA analysis to compere #hquantitative characters means in the four species

Tree characters Diversity index DF  Mean Square F 8i
DBH Between Groups 3 2.408 2.819 0.022*
Within Groups 838 0.854

. Between Groups 3 1.406 1.737  0.000**
Annual DBHncrement \y;in Groups 838 0.809

Height Bgtvyeen Groups 3 1.997 2.013 0.006**
Within Groups 838 0.992

Annual DBH Between Groups 3 1.043 2997 0.034*
Increment Within Groups 838 0.348

Basal area Total 3 2.504 2.763 0.021*
Between Groups 838 0.906

Annual Basal area Within Groups 3 1.805 3.023 (045
Increment Total 838 0.597

* Different letters indicate significant differendess% level, ** Different letters indicate sigrifint differences in 1% level.

Result table 4 indicated the differences betweearmmeof quantity of tree parameter in the four sgecivere
significant and Duncan test showed that the Repulus nigraL. andPinusbrutia L. were higher the other species.
This species have a more increment in comperehef @pecies.

12 - - Fraxinus excelsior L 12 - Fraxinus excelsior L
= Populus nigra L = Populus nigra L

1 Acer velotinum Boiss

1w Acer velotinum Bois:

__

o
o
4
o

& Pinus brutia L # Pinus brutia L

Percentage (%)
o
(o]
Percentage (%)
o
>

04 - 04 4

0.2 4 0.2 -

)

appropriate Non- appropriate vertical Crooked
Quality of stem stem form

Figure 7. The percentage of quality of stem and steform code in the four species

Figure 7 showed that the tviRopulus nigral. andPinusbrutia L. were higher stem quality and stem forms. This
species have a better qualitative characters atabkuto plantations.

1.2 . Fraxinus excelsior L 1.2 -  Fraxinus excelsior L
= Populus nigra L = Populus nigra L
i Acer velotinum Boiss i Acer velotinum Boiss

i Pinus brutia L 8 Pinus brutia L

Percentage (%)
o
o
Percentage (%)
o
>

symmetric Non- symmetric healthy ill
symmetric of crown tree health

Figure 8. The percentage of symmetric of crown anttee health code in the four species
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Figure 8 showed that the twRopulus nigralL. andPinusbrutia L. were more symmetric crown and health. This
species have a better qualitative characters atabfito plantations. Total results showed thatAher velotinum
Boiss species have lowest qualitative characters.
1.2 - = Fraxinus excelsior L
1 % Populus nigra L
m Acer velotinum Boiss

# Pinus brutia L

o
o0

Percentage (%)
o o
£~ )}

o
[N}

o

succulent Non-succulent
tree Survival

Figure 9. The percentage of tree survival classeseage in the four species

Figure 9 showed that the twopulus nigralL. and Pinusbrutia L. was more succulent tree. This species have a
better qualitative characters and suitable to plaonts.

Restoration of degraded forest areas in the Caspigion with appropriate species is very impor{23]. Species
can vary a great deal with source and environmenden which they have developed. The environmentrevhe
planting is to be done must be suitable for thecigsechosen [17].Depletion of natural forest dudlifferent
reasons has made the forest plantation importargxXtending forest area and wood production [25]this study
plantation by specieBopulus nigraL. Acer velotinumBoiss, Fraaxinus excelsiot, Pinus brutialL was selected.
Used the quantitative and qualitative characteiter@. The species has a higher quantitative analitqtive
characteristic was suitable to plantation in Hyiaarforest. The distribution of tree in diameteasdes showed that
the twoPopulus nigral. andPinusbrutia L have more distribution and density (N/ha). Gilowtirve showed that
the Populus nigraL. andPinusbrutia L have a higher the growth (diameter and height) suitable species for
plantations (figure 3). The compere of the DBH &®H increment in the four species showed thatRbeulus
nigra L. andPinusbrutia L have a higher of the diameter at breast heigi) @nd annual diameter increment (cm),
this species have a more increment in comperehefr gipecies (figure 4). The compere of the meaghbhém) and
mean of annual height incrementrin four species showed that tRepulus nigral. andPinusbrutia L have a
higher quantity (figure 5). The compere of the mbagal area (fn and mean of annual basal area incremef) (m
showed that th&opulus nigraL. andPinusbrutia L have a higher quantity (figure 6). This spedi@se a more
increment in compere of other species. Result atdit the differences between means of quantityeef parameter
in the four species were significant (table 4). Bamtest showed that the tWopulus nigral. andPinusbrutia L.
were higher the other species. This species wasbdzifor plantation and afforestation in the Hyiea forest.
Qualities characters indicated that the forest tagel health has a higher qualities was suitabkffarestation and
plantations. Results showed that the ®apulus nigraL. andPinusbrutia L. were higher stem quality and stem
forms. This species have a better qualitative cltara and suitable to plantations (figure 7). Rsssthowed that the
two Populus nigral. andPinusbrutia L. were more symmetric crown, health and surva@idition. This species
have a better qualitative characters and suitabj@antations (figure 8 and 9). Total results shiwrat theAcer
velotinumBoiss species have lowest qualitative charac@wvsrall results showed that the t®opulus nigral.. and
Pinusbrutia L. have a higher quantitative and qualitative eltaristic were suitable to plantation in Hyrcanian
forest. This researcher showed that this specissswiable to plantation in the Hyrcanian forestudes: (Khademi
et al, 2004), (Neghad et al, 2007[25]), (Mokhtati &, 2008[24]), (Hematti et al, 2009 [22]), (Sddand
Mostafanejad, 2009 [23]), (Gholizadeh et al, 201(®are et al, 2011). This researcher rejected @sults
(Pourmajidian et al, 2009 [27]), (Mohammadnejad déia et al, 2010 [20]). In the base of this resaltghors
suggested to plantation and afforestation in thecétyian forest used the tviRbpulus nigral.. andPinusbrutia L.
species.

DISCUSSION
Restoration of degraded forest areas in the Casp@ion with appropriate species is very importani] selected

the suitable species is necessary. Overall reshtisved that the tw®opulus nigral. andPinusbrutia L. have a
higher quantitative, qualitative characteristic gndwths were suitable for plantation in Hyrcaniarest.
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