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ABSTRACT

In order to study the qualitative, quantitative caeteristics of a pure common ( Shirazi) poplarmstan Polkalleh
& a mixed stand of Lombardy & Shirazi poplars inrlaegan, two 30-year-old stands were selected with
plantation interval ( spacing) of 2.5 x 1.5 m. iaah stand, 30 2-are sample pcs ( 20x10m) were ramfgselected.
In each sample piece, the diameter of all the tieas measured using a diameter gage tape & thehheigall the
trees was measured using a Sonto gradiometer. nencenter of each sample pc up to the depth ch8Ghe soil
was sampled in order to identify soil conditionselach sample pc, quality studies such as spa@skrfess, crown
& trunk qualitative conditions & quantitative paraters (diameter at breast height total height, désen at breast
height & volume) were then conducted. The relatbrneight in terms of diameter at breast heightnglation
coefficient in terms of diameter at breast heighth& number in the diametrical & height layers watso studied.
SPSS and Excel Statistical software's was usedrfalysis. Regarding the results and productioni 8oiture was
analyzed for both clay stands. The pure Shirazigrspstand is in a better situation than the Lomtha®& Shirazi
poplars mixed stand. Compared with the Lombardies,Shirazis have a better situation in the LomigeBthirazi
poplar stand.

Keywords: Shirazi (common) poplar, Lombardy poplar. Pol Kh|lKarchegan, Soil texture

INTRODUCTION

Poplars are a large group of deciduous trees w&jtidrgrowth & high height. A height of 18 m withis years has
been observed in most species. They botanicalgnigeto the Populus genus & the Salicaceau famieyThave 5
subgenera: Turanga bunge, Aigeiros duby, Tacamatparzh & Leucoides spach. Due to an easy hybridizathe
number of natural (wild) species of poplars is knbwn. Poplars wood is used in match, neopan (wdods
panels), fibre & box making & with the wood of theetate leaf plants, in paper making industrias| tuousing &
green houses structure. Our per capita consumpfiamod and relevant non replenishment throughstsrand the
characteristics of poplars due to species divegtifin, quick growth and wood different applicasoare factors
which justify poplars cultivation. Poplars wood guztion is 10-15 times that of forest trees. Paplspecies
diversification allows for the selection of the bealues for each climate. Regarding our populatibi0,000,000
and per capita consumption of 0.4 af wood & wood products, we annually need 28 wmillint of wood the least
of which is domestically supplied & the most of wiishould be provided from abroad. Another soluf®iof-
course forest cultivation. Since poplars are ambtigs quickest growing frees with a high ecologiadhptation,
they can substitute for forest wood [7]. Poplargehsome significant characteristics: In all specilbey are easily
reproduced using stem cuts. They quickly grow witlniformly white wood. They can be cultivated ingte, row
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& dense forest arrangements, and can be used dsshields & green walls. All these characteristiase attracted
Iranian authorities to consider the vast cultivatad different types of poplars in most locationslian depending
on climatic conditions. In the recent century, eliéint countries of the world have tried to suppbit own demands
through poplars cultivation regarding forest ardasrease & consumption increase. Nowadays, coardtieh as
Italy the Balcans, Spain, France, Canada and evekey have embarked on poplars large cultivatidiey thus
supply a considerable portion of their needs [B]s Inotable that the average annual productiotdnef in-the-
process-of-utilization north forests is 2.5 whereas by cultivating poplars species an anmalyztion/hectare of
over 15-20 mof wood can be achieved [2]. On the other hareljriplementation of agroforestry plans (combining
forestry with fodder & crops cultivation) is a gosttategy for supplying the required wood. Sincplas quickly
grow, and are, due to open branching, late verlwnhing and early autumnal leaf shedding, knowrebethan
other forest species such as alder & oak in theiguhind, they are a good species for agroforegtigns
implementation [18]. Evidently, if the current paplcultivation reform & poplar cultivation areasotection &
extension are considered for wood production pawenease, a comprehensive study should be condirctinis
regard to apply relevant findings which resultcampiling & implementing poplar cultivation plan®n the bank
of the Zayandehroud River, common (Shirazi) pomaguality poplar in Esfahan, and Lombardy pophas been
cultivated by farmers. This research aims at a @ispn done between these two types of and fimabghes the
conclusion that: 1- Between two species of poatat aspen, which is a native of Shiraz, who istav@af the state
of which one is a better product? 2- Pure standsspen Shirazi, state or mass produced compouretést.lthe
researcher analyzing poplar different colonies wquadlity in Azerbaijan , from among 67 native ca&mof P.
nigra & P. alba existing in Barandooz mother baslkection whose saplings were cultivated in 19689emsimilar
conditions selected 10 colonies which were idegdifio be more successful than other colonies geaés of age.
All of them were of the P. nigra species with theam diameter of 17 cm and average diametrical grofvi..7 cm
[16]. The researcher comparative analysis of therage annual growth of Shirazi poplar & white Pspiea in
Khoshamian, Chalous concluded that the diametgaaith level of white P. caspica is very signifitigrdifferent
with that of Shirazi poplar. The white P. caspipalsas more regular growth and less fluctuatioas tine Shirazi
sp. so that no significant difference was obseivetveen different years in different heights wheregathe ' 5
years of poplar growth there was a significantetéhce with the™ 5 years, and local forestry works better with
the white P. caspica sp. than with the Shiraziaspl. is applicable in rehabilitating the regionaiplruined forests
[13]. In the qualitative, quantitative poplar plations of Zanjanroud region concluded that, though,of 90% of
the regional stand poplars, 60% are the Shalal& s30% are the Shirazi sp. yet, the Shirazi popkapy better
height growth & better diameter so that out of @ltbeight of 25m, 22m of the trunk is more trurfkyith a dia. of
more) than 8cm whereas in the Shalak sp. out ofad ieight of 22.4m, 18m of the trunk is more tyithan 8cm.
Accordingly, poplars in the same size were moréndyical with more bulk. Regarding quality, due liaving a
thinner bark, they also receive more attention bscpasers & though they are slow growing poplarthénsapling
period, this species displays its growth priorittéolder ages [19]. The researcher studying thigeyanon native
poplar species in northern khorasan, Bojnourd,utticlg P.X. euramericana (11 colonies), P. nigraréian
[native] & 13 non native colonies), P. deltoidesc@@onies). P. alba ( 5 native, 3 non native cae)iP. simonii ( 1
colony), P. ciliata (1 colony) & P. trichocarpd. (colony) concluded that in relation with the orel] year old
saplings growth, the P. deltoides, P. nigra & Reuxamericana groups had the greatest growth ,ctggly. At the
end of the 1 year growth season, the 1 year old saplings weratdhe base, & as a result, the 1.2 year oltingsp
were assessed in th& gear; in all the groups, P. Alba enjoyed the grsiagrowth after being cut at the base. In the
3% year, the 2.3 year old saplings were measurethdrend, the P.X [6]. euramericana, non nativeigtan& non
native P. alba groups had the greatest growtheotisely. The researcher studying poplar differesibnies of 1
year old saplings in Markazi province selectiontr@fasury concluded that the % of viability in thedPba sp.
saplings is lower than that of the others, & thanutrical growth of P. deltoides & P. euramericafathe
longitudinal growth level of the P. deltoids& Pgra spp. are higher than that of the others. Adssignificant
different at the level of 5% is observed in differepp [9]. The researcher studied the 1.1 yeapofdar colonies
characteristics in Zanjan selection treasury & ¢aded that non native P. nigra colonies had thatgst height.
Also, the diametrical growth of the non native ¢oés of P. nigra. P. X. euramericana, & P. deltpidpjoyed the
greatest diametrical growth. The most % of viapitiespectively belongs to the non native groupB.afiigra, P.X.
euramericana & P. deltoides, & the least % of Vighibelongs to the P. alba sp. Colonies [14]studies conducted
on different numbers of colonies of the 5 popladuding Turanga bunge, Aigeiros duby, Ceuce dilagamahaca
spach & Leucoides spach, concluded that diamettieaht growth difference is significant in P. @ll. nigra & P.
deltoides. In this connection, in the Leucoides 8 P. ciliate colony & some colonies of the Bra group have
diametrical, height average growth lower than otheups. Compared with other species however, thelda
group & P. deltoides group colonies have a verydggrewth [20]. studying a comparative analysis afep& mixed
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poplar forest plantation, regarding wood qualitatiguantitative production concluded that the moplar stands
diametrical, height growth is the greatest anceirmt of quality, the poplar pure stands are healifresher than
the poplar-cypress mixed stands & the % of bifiedaf2-branch) trees was the least in these staift]s The
researcher study experimenting poplar colonieshtgjgpwth behavior (analysis) in Kurdistan conclddieat there
was a statistically significant difference betwelea colonies in terms of height growth. At the efiggrowth period
(November), colony P. deltoides 63.3 with a medoevaf 234.4 cm had the highest height, & colong@phratica
with a mean value of 78.8 cm had the lowest heighthe colonies under study; Groups P. nigra &lBa were
amongst these 2 colonies in term of height growitt,wWP. nigra being higher than P. alba. The casrgenetic
potential power in terms of height growth is thiféedent [24].

MATERIALSAND METHODS

Cultivation area characteristics

The region under study was Pol Kalleh, 65Km westEsfahan province, area: 4 hectares, 51°, 15’ maste
geographical longitude, 32°, 23’ northern geogregHhatitude & 1700 m above sea level for the Stifacommon)
Poplar pure stand , and Karchegan region , 87 Krst wé Esfahan Province, area: 8 hectares 51°, Stega
geographical longitude, 32°, 25’ northern geogreghlatitude & 1775 m above sea level for the comn&
Lombardy poplars mixed stand. Esfahan Province rg¢aerology department information report withtatistical
period of 10 years (1995-2004) shows that thatath@ve mentioned region has an annual mean temp.0af -
22.72°C with minimum/ maximum of 22° / 40.5°C & eage precipitation 174.4 — 180.8 mm. The mean nurobe
freezing days is 117.3, precipitation seasonaltibistion % is: 23.2 % in spring, 1.7% in summer;&4 in autumn
& 50.9% in winter and relative mean humidity is 51% on average. The area climatically belongs ¢octhid-dry
region in the Amberge’ method. to the arid regiothie DeMartin method, to the arid region with cafidter & hot
summer in the Coupon method and to the moderatiglyegion in the Torrent White method, with no egs water
& weak middle desert state. The Zayandehroud (risepermanent in the region under study with agrage flow
rate of 42 million M & an annual flow rate of 1328 million mThe Zayandehroud irrigation region soil textwse i
mostly heavy with sand and gravel.

Study Method

After stands selection, in each stand, 30 2-areplapts (20x10m) were randomly selected. The sapgsevere
so selected not to lie in the stand margin and terizk inside the stand. The length of sample gie@es measured
in parallel with the (Zayandehroud) river coursel dhe width of sample pcs was measured normal dorither
course. In each sample piece, the diameter ohaltrees was measured using a diameter gage tépe [&ight of
all the trees was measured using a Sonto gradiomete

Both stands are submersible irrigated once a wEké&.distance of both stands from the river bedOs1.1Both
sands were nearly flush with a very low slope. Ftbencenter of each sample pc up to the depth @hdhe soil
was sampled in order to identify soil conditionselach sample pc, quality studies such as speesgsess, crown
& trunk qualitative conditions & quantitative paraters (diameter at breast height total height, diamat breast
height & volume) were then conducted. elongatiogfiicient in terms of diameter at breast heighth& tumber in
the diametrical & height layers were also studi®BSS (Analysis of variance tests & Analysid.8D) and Excel
Statistical software's was used for analysis

RESULTS

Relation between elongation coefficient (stabilit§)diameter at breast height of the trees:
The stand coefficient of stability (elongation) wastained by dividing the stand average heightabgvant average
diameter at breast height using the following Eq.:

Fn= h x100

In this Eq., Fn= coefficient of stability (elongati) of the stand, h = average height in m & d =rage diameter at
breast height in cm. In the Shirazi poplar starmbsiestimated from the model show that this sp hesovery
instable up to the diameter of 14 cm ( h/d>10®frl4 to 30 cm., it becomes instable ( 80<h/d<H0M@) from the
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dia of 30 cm onwards , it becomes stable ( h/d<BO}he mixed stand of common & Lombardy poplarg sp.
becomes very instable up to dia 18 cm (h/d>108)mf18 to 30 cm diameter, it becomes instable (&1<100) &
from diameter 30 cm onwards, it becomes stable€80). Elongation coefficient for the Shirazi paglpure stand
turned out to be 87.58% & for the Shirazi- Lombapdyplars mixed stand, elongation coefficient turpetito be
95.59%.

Number curve in the diametrical/ height classes:
The curve of the diametrical & height classes' nembas calculated for the 2 stands the results ra€hvwill

follow: Number curve in the Shirazi poplar purerstaliametrical class's shows that it has an is¢msgehrone)
structure. Yet, with time elapse, competition antgiference in the stand, the curve has deviatédetaight. This
shows that some of the trees have exited the statieb previous years and the curve has undergoneness the
coefficient of which is+0.99 that illustrates a high level of skewness.gkdingly the number curve in the common
poplar pure stand height classes shows that thve ¢urs an isoage ( isochrone) structure with a sgswilevel of +
0.58 which is low and the curve is nearly normdehumber curve in the Shirazi- Lombardy poplaredistand
shows that it has an isochoric (isoage) structdes, with time elapse, competition & interferencethe stand, the
diagram has deviated to the right and has undergkeness the coefficient of which+44.22 This illustrates a
high level of skewness. Accordingly, the numbeeuof height classes for the mixed stand showsttieturve
has an isoage structure with a coefficient of slessgrof 0.1 which is less.
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Figure 1: Number curvein the Shirazi poplar pure stand height classes
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Fig.2: Number curvein the Shirazi poplar pure stand diametrical classes
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Figure.3: Number curvein the Shiazi-L ombardy poplar mixed stand diametrical classes
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Figure4: Number curvein the Shirazi-Lombardy poplar mixed stand height classes

Comparison of quantitative parameters of the Shirdombardy poplar spp. in the stands under study
Mean diameter

Mean diametrical growth for the pure Shirazi poygtand: 26.36 cm

Mean diametrical growth for the mixed Lombardy &ir@ki poplars: 22.02 cm

Mean diametrical growth for the Shirazi poplardtie mixed stand: 22.44 cm

Mean diametrical growth for the Lombardy poplarshia mixed stand: 20.98 cm

Mean height

Mean height growth for the pure Shirazi poplar dté#8.09 cm

Mean height growth for the mixed Lombardy & Shirpaplars: 21.05 m
Mean height growth for the poplars in the mixeddte21.31 m

Mean height growth for the Lombardy poplars in thi@ed stand: 20.42 m

Mean cross section

Mean cross section growth for the pure Shirazi popland: 55.44 fthectare

Mean cross section growth for the Lombardy & Shiraixed poplar stand: 39.42%hectare
Shirazi poplars: 29.32 #thectare

Lombardy poplars: 10.11 7tnectare
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Mean bulk (volume)

Mean bulk (volume) growth for the pure Shirzai goplstand: 679.06 n

Mean bulk growth for the mixed Lombardy & Shirapigtar stand: 430.06 #hectare
Shirazi poplars: 323.81 nectare

Lombardy poplars: 106.24 ¥hectare

Details of elongation coefficient (stability) of thShirazi-Lombardy poplar spp. in the stands undsudy
Pure Shirazi (common) Popldnstable (87.58%

Shirazi-Lombardy Poplar mix: Instable (95.59%)

Shirazi poplar in the mixed stankhstable (94.95%

Lombardy poplar in the mixed standstable (97.30%

Details of quantity /hectare & viability% of the Stazi-Lombardy poplar spp. in the stands under syud
QNT/hectare

(pcs of trees)

Pure Shirazi (common) Poplar: 1003.33

Shirazi-Lombardy Poplar mix: 1060

Shirazi poplar in the mixed stand: 753.3

Lombardy poplar in the mixed stand: 306.65

Validity %

Pure Shirazi (common) Poplar: 37.6
Shirazi-Lombardy Poplar mix: 39.75
Shirazi poplar in the mixed stand: 39.73
Lombardy poplar in the mixed stand: 39.75

Soil analysis in the Shirazi poplar pure stand & Bazi- Lombardy poplar mixed stand

Table 1: Pol Kaleh region Shirazi poplar pure stand soil char acteristics

Sample depth  Elec. conductivity ~ Acidity % % % P K  ylBum% % % texture
Cm mmohs/cm Soil Lime Organic matters N ml.xkg mgx  Gravel Silt Clay Soil
0-30 0.96 7.65 26 0.94 0.09 15.8 303 32 40 28 Clay

Table 2: Karchegan region Shirazi- Lombardy poplar mixed stand soil characteristics

Sample depth  Elec. conductivity ~ Acidity % % % P K  ylBum% % % texture
Cm mmohs/cm Soil Lime Organic matters N ml.xkg rmgx  Gravel Silt  Clay Soil
0-30 1.1 7.94 21 0.91 0.06 14.5 298 29 40 31 Clay
Gravel

Table 6: Variance analysisfor the Shirazi Poplar pure stand & the Shirazi-L ombardy mixed stand

Sum of Squares  Degrees of Freedom  Mean squarevel d@feSignificance

Between groups 8103.705 3 2701.235

Diameter Inside groups 85362.305 1869 52.941**
Total 103466 1872 51.023
Between groups 1781.339 3 593.780

Height Inside groups 39991.103 1869 27.751*
Total 41772.443 1872 21.397
Between groups  29975.864 3 9991.995

Elongation Coefficient Inside groups 675826.032 1869 27.633*
Total 705801.895 1872 361.598
Between groups 0.139 3 0.046

Cross section Inside groups 1.611 1869 46.12**
Total 1.75( 1872 0.001
Between groups 31.154 3 10.385

Volume Inside groups 345.903 1869 56.135**
Total 377.058 1872 0.185

** Shows that the factor under consideration isngfigant at 2 levels of 1% & 5% (Variance analy&ibles were similar at 2 levels of 1% & 5%
and are significant at both levels).
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"Between groups" means the Shirazi poplars pumradstéie Shirazi-Lombardy poplars mixed stand, Shipaplar
in the mixed stand & Lombardy poplar in the mixednsl. "Inside groups" means error. In the LSD ti#styas
known that regarding parameters of dia., heighldsersection, volume & coefficient of elongatione tiollowing
groups are different with each other at 2 level$%f& 5%:

1-The Shirazi poplars pure stand with the Shirazi hardy poplars mixed stand

2-The Shirazi poplars pure stand with Shirazi popiathe mixed stand.

3-The Shirazi poplars pure stand with the Lombardyisghe mixed stand. In the other groups, no S$icgmt
difference was seen.

Shirazi —Lombardy poplars qualitative conditions:

The Shirazi poplars in the pure stand do not havéies, extra branches & trunk node, with no digant numbers
of trunky branches & bifurcation on the trunk. Retjag pest attack & degeneration, the pure starnich8hpoplars
were badly infected with willow weevil. Regardingter appearance, they were relatively fresh with general
form of the tree being an open crown. The branchake an angle of 45° and above with the main tritk a
completely full crown. In the mixed stand, the Laamtly poplars have a shorter trunk than the Shivaes. The
Shirazi poplars in the mixed stand do not havetissiextra branches & trunk nodes. Yet, bifurcatbm the trunk
was relatively significant. About 5% of the commpoplars were infected with pests which had caudedr t
breakage & degeneration, the pests being willowwle& wood boring worm. The other tress were hoerev
relatively fresh with a symmetric, full crown. The@mbardy poplars did not have cavities. Yet, theyl fextra
branches and trunk nodes, with no cylindrical tejninlike the Shirazi poplars. Regarding pest iidec &
degeneration, they did not have any problem, withgeneral form of the trees being a closed crdwe. barks of
the 2 spp. are fully different with each other: Lwandy poplar has a coarse, gray bark when yourd)agmlder
ages, it gains a dark bark with large grooves, aiertical, whereas common poplars have brighkynivhite, thin
& smooth barks with small eyelets. At older agégirt barks become light brown to green with bigletgewith a
relatively smooth surface. Thickness differencebark between the 2 spp. is significant at higheesaghe
difference being up to 90 mm which causes tangibtétions in the cut-down trees pure wood bulk.

DISCUSSION AND CONCLUSION

The number of hectare

The net muster of black poplar comprises 1003.88stiin one hectare which, regarding the primariadie of
cultivation (m 2.5x1.5) and the primary number aplings cultivated in one hectare which was 2666166

percentage of their survival is 37.6%. The mixedstauof black poplars and poplars comprises 106€stin one
hectare which, regarding the primary distance dfivation (m 2.5x1.5) and the primary number of lgays

cultivated in one hectare which was 2666.66, thregrgage of their survival is 39.73%. The numbepaplars in
the mixed muster of black poplars and poplars & B@rees in one hectare which the percentageeaf srvival is

39.75%. (Bagheri et al. 2001) through a quantieatimd qualitative inspection of the poplar-cultédatregion of
Zanjanrood which comprised the two species of whitelar and black poplar , concluded the grapthefriumbers
of regional trees didn’t enjoy a natural statuse Téason is the transition of the trees from thed@ametrical class
to the high ones and non-cultivating and substituthe young trees.

The white poplar trees don't exist having the diainal class of more than cm 45; meanwhile thelblaaplars are
seen having diameters more than cm 50. The reasdhei long-living of the black poplars and their rmno
appropriate diametrical growth in their higher agesomparison with the white poplars which theutts are
approximately in concordance with this researctgaRaing the above mentioned results and ecologiatlre of
black poplars and poplars’ species and their eccdbgeeds, we may conclude the primary distancsutifvation
was low resulting in species’ server competitioricllresulted in the gradually overcome and omitéddo some
factors such as wind, storm, and snow were theradthpressive factors on reducing the percentagtheftheir
survival. The number reduction in net muster otklpoplars in comparison with the mixed one of klpoplars
and poplars was also higher.

Mean diameter

Tree diameter is one of the most important factordetermining the bulk & stature in forest stamahsl is easily
measurable. A forest trees diametrical growth ddpeon edaphic (such as soil texture, structure &mdbal
compounds), climatic (precipitation, temp.), growgkriod length, nature, species, plantation infearsd sp.
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original conditions. For heliophyte trees, at thegibning of plantation, trees distance is set lowder their age
increases & growing operations develop, plantatiderval is gradually increased. Upon removing defed &
attacked trees, conditions become optimized fob#téer growth of the remaining trees [10]. In Btdrazi poplar
pure stand, mean diameter was calculated to be 2Z8mBwith confidence limits + 0.51 (confidence %9%) the
Shirazi-Lombardy poplars mixed stand, mean diamets calculated to be 22.02 cm with confidence tént
0.392. In this mixed stand, the Shirazi poplars mdiameter was calculated to be 22.44 cm with deamfce limits
+ 0.49 cm. Accordingly; the Lombardy poplars in tinéxed stand had a mean dia. of 20.98 cm with demite
limits + 0.61 cm.

[12]. concluded In a comparative analysis of puré mixed poplar- cypress forest plantation at 1&yef age in
Amol forests forested region in Haraz western fioygsroject, the mean dia. of 15 cm was obtainedfoe poplar
trees. Also, mean dia, in the mixed stand was &atled to be 11.55 cm. In the mixed stand, a meanadill.2 cm
was obtained for the poplar trees, and a mearnfiibl.9 cm was obtained for the cypress treesémtixed stand.
Regarding the results obtained, the Shirazi poglare stand can be said to be better in terms ahndé&. than the
Shirazi-Lombardy poplars mixed stand. Regardingrédseilts of similar researches, Shirazi poplarslmasaid to
have a slower growth at earlier stages with a logmwth than Lombardy poplars and display theirwgto
priorities at higher ages especially under natooalditions.

Mean height

In the Shirazi poplar pure stand, the mean heidh2309 m was obtained with confidence limits + 18
(confidence 95%). In the Shirazi- Lombardy poplaxed stand, the mean height of 2.05 m was obtaimital
confidence limits £ 0.25 m (confidence 95%). Instimixed stand, the mean height of 21.31 m was édafor
Shirazi poplars with confidence limits £ 0.31 m rffidence 95%). Also, the Lombardy poplar in the edxstand
had a mean height of 20.22 m with confidence limits47 (confidence 95%).

In a comparative analysis of pure & mixed poplaypress forest plantation at 16 years of age in Afoodsts
forested region and plantation interval 2x2m, (J&aal., 2003) obtained the following results:mdean height of
15.9 m for pure poplars, mean height of 10.3m mriixed stand, a mean height of 11.9 m, and a rhemgyht of
8.7 m for the mixed stand poplar & cypress tresshim mixed stand, respectively. In a quantitatiyealitative
analysis of Zanjanroud region poplar plantatioA$cpncluded that though, out of 90% of the regioplar stands,
60% were the Shalak sp. & 30% were the Shirazitep.poplars enjoy more optimal height & diametrig@owth

so that the total height of the region Shirazi pojg max 25m, whereas the total height of Shataltgrs is 22.4 m.
Regarding the results obtained, the Shirazi poplae stand can be said to be prior to the Shiralzombardy
poplar mixed stand in terms of mean height and aeeha considerable height. Also, Shirazi poplangehan

acceptable mean height relative to Lombardy poplEnss fact is confirmed by comparing the resuksanducted
researches.

Mean cross section

Like diameter, cross section is precisely & easigasured and is also a good index for stands gdi$itCross
section variation can, in the course of time beadgpredictor for stand growth & intercuts. The @nation of
trunk quantity / hectare and cross section carhbébest and the simplest criterion for stand dgms#asurement.
Cross section growth is the result of cross seciimnease in each stem & the number of stems ia aret,
influenced by the habitat fertility & age of thest. In the Shirazi pure poplar stand, a mean @eston of 55.44
m2 /hectare was obtained with confidence limits4 Oconfidence 95%). In the Shirazi- Lombardy ndixe¢and, a
mean cross section of 39.4F/rhectare was obtained with confidence limits 024 ( confidence 95%). In the
mixed stand, Lombardy poplars had a mean crossoseof 10.11 r/hectare with confidence limits + 0.0026
(confidence 95%). The results obtained show thetShirazi poplars pure stand has a good mean seati®n, and
compared with the results of other researchesis$iréigard, the Shirazi poplar pure stand is rect@ngood habitat.

Stature bulk

As dia. and height increase, trees bulk developsThe knowledge of stature bulk & stand volumengtoare one
of the most important & the most basic measurabtdgofs in forest plantation projects whose objeciiv to
successfully administer the forest. The Shirazilmopure stand stature bulk in the region undedysait 30 years of
age was calculated to be 679.06 m3/hectare witfidznce limits + 2.0041rh(confidence level 95%). The Shirazi-
Lombardy poplars mixed stand stature bulk was ¢aled to be 430.06 fthectare with confidence limits + 1.636
m® (confidence level 95%). The Shirazi poplar, mietdnd stature bulk for Shirazi poplars was caledab be
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323.81 ni/hectare with confidence limits + 0.033 fconfidence level 95%). The Lombardy poplars s&atwlk in
the Shirazi- Lombardy poplars mixed stand was dated to be 106.24 fthectare with confidence limits + 0.037
m3 (confidence level 95%).

[15] studied the wood production level of 20 colmbf P. nigra poplars in Oroumieh with plantaficierval 4x4m
within 1984-1994 & concluded that colonies P.ni§ga54 & P. nigra 75.56 had the highest producteel with
27.56 m3/ hectare & 25.70%hectare, respectively & advised the same figusdanmers for poplar planting in the
region. [11] studied 9 colonies of P. nigra poplaithin 7 years ( 1993-1999) on Kermanshah Ganta&paer
Lands & concluded that at plantation interval 3x3anly 2 colonies P. nigra 62.71 & P. nigra 63.12&l the
highest wood production level with production 27/hetare & 25.79 i hectare, respectively. Results analyzation
shows that the Shirazi poplars pure stand in tgneunder study has an acceptable production degathe age of
the stand. Also, having a lower production levéatiee to Shirazi poplars, Lombardy poplars haveaaoeptable
production compared with relevant stand age reggrdisearcher's results.

Study of elongation coefficient (stability) of theands under study

The rate of stability coefficient in the Shirazigtars pure stand in the region under study wasutatied to be
87.58% at 30 years of age. This coefficient wasutated to be 95.59% for the Shirazi- Lombardy popimixed

stand, 94.95% for the Shirazi-Lobardy poplars migehd Shirazi poplars & 97.30% for the Lombardplpcs in

the mixed stand. Regarding the values obtainedSkivazi poplars pure stand, the Shirazi-Lombarmjyl@rs mixed
stand & the Shirazi- Lombardy poplars in the Shitammbardy poplars mixed stand are instable (80<h®D)

according to [5] classification. The relation ohdat breast height & coefficient of stability shemivthat stability
coefficient has a descending course relative toati@areast height. The major causes of these dogfficients are
low plantation intervals & competition for gainimgnough light. These factors lead the heliophyte sppbtain a
diametrical growth in proportional to the heighbwgth & trees with a high height & low diameter axdnerable to
environmental conditions such as snow & wind. Adiagly, the high level of stability coefficient goays that
these stands have not been thinned at a properragecomparative analysis of poplar- cypress mi&egdure

forestry plantation at 16 years of age in Amol fiseforested region with plantation interval 2x2Zt®] obtained a
stability coefficient of 106% for the pure popldack, a stability coefficient of 106.25% for theppar trees in the
mixed stand & 73% for the cypress trees in the ohisiand. Also, in experimenting adaptation & stadypoplar

different colonies wood production level in Karathvplantation interval 2x2 m at 14 years of a@?,dbtained an
elongation coefficient of 90.72% for the nativealha 88.75% for the non native P. nigra & 83.83%tlie native P.
alba poplars. Regarding the result obtained, afgre interference in the stands under study at dheve

mentioned age will cause more instability in thensis & being collapsed by wind in the trees instesnds under
study.

Study of diameter at breast height-height relation

Measurement of the stand trees height is a musbrekt census in order to estimate wood volumeerdehe
habitats index & dynamism of forest stand, etc. @Beessment of the above mentioned indices invgraser
diameter-height models. Model h=-0.013+d1.203 d + 0.561 with correlation r=0.82 is mafs#e to characterize
the diameter-height relation in the Shirazi pojlare stand in the region under study at 30 yeaagef Also, in the
Shirazi-Lombardy poplar mixed stand, model h= 0d3161.220d+1.750 with correlation r=0.76 for the ®hkir
poplars in the Shirazi-Lombardy poplars mixed staratlel h=0.0152d-1.195d+2.3312 with correlation r=0.758,
and for the Lombardy poplars in the Shirazi-Lomlyapbplars mixed stand, model h=12.74Ln(d)-18.38hwit
correlation r=0.779 are better able to charactdfieedia. — height relation in the region undedgtat 30 years of
age. Since in isoage stands, height curve is disgdlat different ages, or in another word, it cleang the course of
time [20], the above mentioned relations are thalgat 30 years of age.

Study of the region soil

Soil texture is moderate to heavy in both standssefi et al. concluded in 2002 that the best smil goplar

plantation should have a proper compound of grasittl & clay the clay of which should not exceed¥2@0%.

Accordingly, poplars are vulnerable to acidic ssoils. Results of the region soil tests show thatShirazi poplars
pure stand soil has 28% clay & the Shirazi-Lombagrdplars mixed stand soil has 31% clay. In termslay, the

pure stand soil thus has a lower value with coad#ibeing better than in the mixed stand. Bothdst@oil is in the
alkaline range. What is nowadays clear from thelgroplantation conditions of the region under stiglyhat the

Shirazi poplar sp. has been the original choicthefregion poplar planters & that after the elapsmany years,
that sp. still constitutes 80% of the region tregisce Lombardy poplars are not so fit for plameatin vast stands
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nor are they native to Esfahan, the Shirazi pogiastation has received the most attention byaroplanters. Due
to low viability & slow growth at the sapling stagbe plantation of Shirazi poplars in the regioaswiot later so
welcomed. Yet, such trees significant diametribalght growth, especially after saplings stagepgasent optimal
situation of the remaining stems, caused the poplanters to appreciate the values of this spedesthat
nowadays, the existing poplar plantations tendetoftthis sp. Precise, Scientific opinion on Shipazplars growth
priorities depends on the study of age- dia. rehatin this research, efforts have been made tb wi¢h the 2
species characteristics by selecting similar agel&ntation interval in the 2 Shirazi poplars pureShirazi-
Lombardy poplars mixed stands. These charactesisligplay undeniable priorities of Shirazi poplamnpared
with Lombardy poplars. Trunky Lombardies often suffrom defects which decrease the value of theiody
whereas common poplars less suffer from such defeetreason of which an be attributed to commatgoe more
toleration of negative factors especially in irtiga conditions. Accordingly, due to having a thénrbark, poplars
receive more attention by poplar wood traditionatghasers in the region. In spite of poplars loavwgh rate at
sapling ages, this sp. shows its growth prioriéiggecially under normal conditions at higher agéss situation is
observed in collection base research colony seleqiopuletum, mother base collection & poplar défe spp.
adaptation projects which have also been conduittetfan's poplar research centers, so that undémap
conditions, the growth of spp. P. deltiodes MarclP &. euramericana (Dode) Guiner & even P. nigr&lmore
optimal and quicker than that of sp. P. alba L. ideer, with the happening of problems & failuresgirowth
conditions especially in the rate & frequency oigation, the above mentioned spp. are severelly fitiis applies
while poplars display more toleration to these tisgaconditions. Of course it is mentionable thaplar different
spp. are much different with each other [4]. Sipoplar plantation has faced crisis in the regiopadts of relevant
lands are annually allocated to agriculture & otagplications, and on the other hand, waters flgwimthe river
are preferentially transferred to agriculture a@tions, considerations such as the spp. water mesnaertain
quantity of available water, man forces required fmre operations, plantation proper conditiongiomal
conditional, existing facilities & long-term progmening should be regarded. From what preceded,fiusd that
Shirazi poplars development in the region can echaroduction yield & bring about more income tolao
planters. Regarding poplar planter's problems &léoaecks in regularly irrigating poplar plantatistands Shirazi
poplar development seems to be a proper choiceeRtation, propagation and instruction of propexr,gplantation
scientific novel methods & harvest of poplar, imjamice of poplar plantations on the river bank &leggpion of
reasonable, continuous scientific management aateqr& expand rivers margins poplar plantatiomdsaand play
an important role in enhancing Iran's wood productvith no pressure on forests domains. Regardiegtecious
environmental values & support of agricultural landirban installations, roads & industrial units yplar
plantations stands against the risks of seasomadi§l and in order to qualitatively, quantitativielgrease production
in area unit that causes more fascination to pqgpartations & protection of these stands by tisdents , through
comprehensive researches, species appropriataritafibn in the region should be identified andisel to provide
more quality wood production and fulfill the recqedrenvironmental value.
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