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ABSTRACT

Poplar is one of the most important species fot ¥asod production. Several factors affect the growt Poplar
plantations including the presence of species ones$, site fertility, climate and planting distan¢e the present
study, the effect of several physicochemical charatics of soil such as texture, acidity, orgamientent and
Nitrogen, Phosphorus and Potassium concentrationthé Masal region, north of Iran was investigatédr this
purpose, three different compartments in the Simeikhin district which were selected. Then, 5 hest&250 x 200
meter) of a stand was selected in each compartarahtvas divided into 10 sample plots of 4 acreb witlot grid
of 50 x 50 meter in a systematic random statistivaithod. In each plot, the diameter of all treebraast height
was measured. Furthermore, in each 5 hectare @atpil profiles were dug. Statistical analysis wasformed
using the SAS software. After analysis of the wagathe LSD group comparison test was used foyaimgj the
group mean data. In this study, at the optimum eaintonditions in a hectare, a stand of 89\sith an average
annual growth rate of 5frwas achieved at the age of 18. The results ofsthidy showed that the studied stands
were in one of the poorest sites with respect torgarients. Furthermore, the results showed tRaplar is highly
influenced by soil quality, texture and pH,Nitrog&mosphorus and organic.
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INTRODUCTION

Approximately 35% of the global wood supply is puodd from plantations while only 3% of the earthisface is
belonged to these plantations. It is expectedlaattations would supply 46% of the global wood dechby 2040
[16]. Forests in the north of Iran are used forduation of pulp wood in the paper and relevant gides. Most of
the trees in these forests are broad-leaved ang groderately; as a consequence, production doesneet
demand. Therefore, large areas of plantations birdgi@wing species in the north of Iran are alledato such
species. Most of the species considered for thisgae are non-native such as the Loblolly pPiastaedy slash
pinePinuselliotti) and Poplar species. Among these species, Pogddoden more popular because of the following
reasons: 1) it is one of the most important speoefast production of wood in the northern herhisge, and 2) this
fast-growing species may have an annual productitmof 29 M at the age of 12 in some sites[9].Poplar was first
imported to Iran from Germany in 1936 to develo thatch and paper industries[7]. The Shafarud Cagnpéso
began its plantation 40 years ago in the Guilarvipoe, Iran. Primary studies showed that some sgecould
produce up to 30 tha'[6]. Among environmental factors, soil is one oftmost important which plays a
significant role in the growth and distribution wégetation. It is recognized that soil propertissone of the
components of forest management, and influence ofofte silviculture and plantation consideratioimgluding
species selection, determining site fertility, stgmowth rate, predicting survival rate and seedinrowth. The most
common factors that influence Poplar plantatiores the presence of species or clones, site fertitiiynate and
planting spacing. In this study, the effects of gibgchemical characteristics of soil such as textgH and
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Nitrogen, Phosphorus and Potassium contents on wooduction of Poplar in Masal (one of the regidhat
cultivate Poplar) were investigated.

MATERIALSAND METHODS

The study area was located in the forests of theyl@hneshin district in the North and NortheastMasal and
Shanderman, Guilan province which were situateldtatide 37°, 20’ N, longitude of 49°, 10’ E withajoximate
height of 20-80 meter above sea level. Poplarspagere planted since 18 years ago and currentlgreomost
compartments in these regions. The present studycaaducted in compartments number 5, 7 and 12edddpgy
aspect, there were two orders of soils: Alfisol amckptisol. In the region, the average preciptativas recorded
1215 mm and the average temperature was 15.8°Cclirhate was very wet with moderate winters acauydio
the Amberje climate classification. Due to old dgeer 18) and failure of reforestation of Poplansts in Masal
region, they were selected for this study. Basedhenstudy objectives, after field observationsst@nds were
selected that were similar in species, age, plgndistance and physiographic conditions. At fiteg forest was
considered and each compartment was examined. Bheands with good, average and poor content seleeted,
namely compartment number 5, 7 and 12. Then, a lgamplot of 200 x 250 meter was selected in each
compartment with total area of 5 hectares. The oandystematic sampling method was used. According t
previous studies [6, 14], and the necessity of it least 10—15 trees in each plot [12, 13]tlea &f each plot
was restricted to 4 acres (406)mwith a circular shape. Then, 10 sample plots atres with statistical dimensions
of 50 x 50 meter were measured[6, 14, 10]. In esahple plot, the diameter at breast height ofrakg was
measured using a calliper with an accuracy of limektre. Then, based on the local volume tableadl& species,
the volume of each stand was estimated in eachflothermore, after recognizing the stands, thlaiities of the
soil sampling profile locations for each stand winend so that the 3 selected soil sampling prefiéeach stand
were closely similar in altitude, aspect and slpeecentage. After analysing the soil sampling peefi samples
were taken from specific horizons. Then, the samplere dried in the shade under similar conditams taken to
the laboratory to determine their physicochemidaracteristics. Soil texture, pH, organic matted &fitrogen,
Phosphorus and Potassium concentrations were negagurall samples. Statistical analysis was corethian
random blocks using the SAS 9.2 software. Afteflyaig of the variance, the groups were compareaguisSD.

RESULTS
Stand characteristics
The results showed that the basal area and voldriiee 3 stands were significantly different (p ©D). which is

shown in figure 1 and 2. Table 1 show the highedtlawest survival rates in the good and poor stagondps.

Table 1 Characteristics of good, average and poor standsin the studied region

Number of treed  Survival rate Volume per hectar® (| Basal area in hectare Ym| Mean annual volume growth fn
Good stand 562.5 51 89.1 11.8
Average stand 465 42 61.8 8.6 3.43
Poor stand 410 37 37.6 5.96 2.1
14 -
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Figure 1-Basal area of the three stands (good, average and poor)
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Figure 2- Inventory of three stands (good, average and poor) in hectares.

Soil texture

In the present study, except for the first soilelaythe other parts were heavy clay. Only the fager of the good
stand was clay-loamy, which resulted in betteiilfgrbecause of improved drainage. The mean cdrdénlay, silt
and sand in the three stands is shown is Tablau2hérmore, the sand and silt content decreasedtendlay
content increased with depth in all three standiés Teans that the soil gets heavier in the delepézons. On the
other hand, the sand and silt content decreasethanday content increases from the good to ptaords, making
the soil heavier

pH

The pH of the first soil layer was 6.4, 5.8 and #&9the good, average and poor stands, respegtivethe second
layer, the pH values were 5.9, 5.7 and 5.4, resmdygt No significant difference was found betwethiese two
layers, but the pH in the third layer of the potansl was significantly different from that in théher two layers
(Table 2). pH was 6.3, 6 and 5.1 in the good, aye&end poor stands, respectively.

Organic matter content

The organic matter content of the first layer of iood stand was significantly different from tbathe average
and poor stands. The difference was not signifi¢arthe second layer of the good and average stautdywas
significant between the poor and two other stands.

Nitrogen

Significant difference was found between the ddfersoil layers with respect to Nitrogen. In thestfilayer,
Nitrogen was significantly different among the #arstands (p < 0.01). In the second layer, thiedifice was
significant only when comparing the average stawith the good and poor stands (p <0.01). There n@s
significant difference between the poor and goadds (p < 0.01, and p < 0.05).

Potassium

Comparing the different soil layers in all stantiewed a significant difference in the Potassiumteonof the first
and third layer (p<0.01). The second layer showedignificant difference between the good and mtands, but
significant between the average and two other st§nd 0.01, Table 2).

Phosphorus

The Phosphorus content difference in the firstdayas significant between the good and the tworogkends, but
not significant between the average and poor st§nd€d.01 and p = 0.05). In the second and thigers the
difference among all the three stands was sigmifi€aable 2).
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Table 2 M ean physical and chemical soil datain 3 stands

Soil characteristic| Soil layers  Good stand  Averstged | Poor stand F P C
0-20 23.2 (a) 18.7 (a) 104 (b 19.65 0.0023 14.6
Sand content 20-50 26.7 (@) 16.6 (b) 13.2 (b 22.78 0.0016 135
50-100 23.2 () 14.5 (b) 13.6 (b 12.1 0.0078 15.5
0-20 35.8 () 45.3 (b) 53.2 (C 30.86 0.0007 6.1
Clay content 20-50 43.2 (b) 55.1 (a) 62.4 (a 8.25 0.0191  10.9
50-100 56.3 (b) 63.2 (ab) 69.7 (& 10.16 0.0118 b.8
0-20 41 (a) 36.2 (@) 36.4 (a 131 0.3376  10.9
Silt content 20-50 26.7 (a) 28.3 () 24.5 (a 0.46 0.65346 18.5
50-100 20.5 (a) 21.9 () 16.7 (& 2.7 0.1922 16.1
0-20 6.4 (a) 5.8 (a) 5.9 (a) 2.61 0.1582 5.8
pH 20-50 5.9 (a) 5.7 (a) 5.4 (a) 1.14 03791 15
50-100 6.3 (a) 6 (a) 5.1 (b) 2.61 0.1582 5.9
0-20 19.9 (a) 14 (a) 13 (b) 19.65 0.00P3 94
Organic matter (%) 20-50 9.4 (a) 8.5 (a) 3.9 (b) 33.7 0.0005 12.1
50-100 4.6 () 4.4 (a) 3.7 (a) 1.0 0.3967 1B.7
0-20 234.3 (a) 105.7 (c) 124.7 (b 380/8  0.00Q01 4
Potassium (ppm) 20-50 193.3 (a) 167.2 (b) 191.8 (3) 16.06 0.00395 B.
50-100 170.3 (b) 141.7 (c) 317.7 (&) 1954 0.0001.6 b
0-20 16 (a) 8.2 (b) 6.3 (b) 71.0 0.0001 10.3
Phosphorus (ppm)|  20-50 6.83 (a) 2 (c) 5.13 (b) 71.5 0.00p1 10.8
50-100 2.6 (b) 1.93 (¢) 3.8 (a) 33.1 0.00p6 1D.3
0-20 0.7 (a) 0.43 (b) 0.28 (c) 61.28 0.0001 1p.1
Nitrogen (%) 20-50 0.47 () 0.25 (b) 0.36 (& 29.84 0.0008 10
50-100 0.88 () 0.27 (b) 0.27 (b 124.03 0.0001 611.
DISCUSSION

Several major factors that influence Poplar tremmjn are the presence of species or clones, stiitfe climate
and planting distance. In the present study, tfecebf several physical and chemical charactesstf the soil such
as texture, pH and Nitrogen, Phosphorus and Patassontents on wood production of Poplar in Masalion
were investigated. The results showed that Poplatrongly influenced by soil characteristics. $@iture is one of
the most important factors that determine the fonetity of the Poplar growth site. The best fuantican be
expected in soils with good aeration, suitable toogs sufficient nutrients and deep water levelvfiothan 1 meter)
and loamy-sand texture[3]. Generally, the more tteye is in the soil, the better and faster saitiple aggregation
are formed. Furthermore, clay increases the watntanance capacity of the soil, and increasesnthisture
storage of the soil [11].During the growth seaseafer-saturated and anaerobic soils suffocate dbe system,
which gradually weakens and eliminate the treesstNPmplar species do not tolerate long-term anéeoamnditions
in spring. Some varieties do not even tolerate satiliration with water in winter. Heavy soils (¢lalay-loamy, silt
clay-loamy) are the least eligible soil type fopRwm, especially with respect to coarse soils[B]tHis study, except
for the first soil layer in the good site, the atlsées were mostly covered by heavy clay soil. &se of its good
drainage, only the first layer of the good stanticlv was clay-loamy, was more fertile than the.rBstthermore,
the amount of sand and silt significantly decreasedi clay increased as we moved from the goodetpdior stand.
This change means that the soil gets heavier. Kipogorrelation between the sand content of thikand Poplar
growth in Turkey was found[2]. Also it was foundytb the silt and clay content of the soil negativebrrelated
with Poplar growth. As the sand content increafesaeration of the soil gets better. In genemils svith high clay
content keep water better, but have low aerati&j. [Roplar grows better in soils with clay contégs than 35%
was reported[4].In the present study, except ferfifst layer of the good stand, the other soiktyfmad more than
35% clay, which can restrict Poplar growth. Amohg toil characteristics, pH is one of the most irtgrt in
determining the potential power of the site fornplgrowth. The absorption of nutrients at differght values is
different. The best pH range is 6.5-7, which makest of the nutrients available to the plant. pkkléhan 4 or
over 8.5 makes some nutrients poisonous. At pHtgrehan 5.5, elements such as Calcium and Potassia
abundant. Under these conditions, several plardsrblbsome nutrients but others cannot do so. Thimlance is
toxic for the plants.In this study, the pH in thestf soil layer was 6.4, 5.8 and 5.87 for the gamekbrage and poor
stands, respectively. In the second layer, pH w88,%.73 and 5.37, respectively. No significarifedence was
seen between the two layers. However, the pH irttiind layer of the poor stand was significantlyfetient from
the other two stands. The pH in the third layer @£¥, 5.97 and 5.10 in the good, average and gtaods. The
best pH range for Poplar was reported 6.5 to &{#thermore, pH at the different soil layers was significantly
different at p < 0.01 and p < 0.05. The pH in tleod stand was from 5.93 to 6.27, which neitherudist the
absorption of Potassium, Nitrogen, Calcium and Phorus nor is optimal. In the average stand, tlilepsd was
from 5.73 to 5.97. This range does not disturb $siten and Calcium absorption but it is not optiméon
Phosphorus and Nitrogen; however, it not criti@&l [n the poor stand, soil pH ranged from 5.1% 187 especially

3070
Scholars Research Library



Alinaghi Seddighi et al Annals of Biological Research, 2012, 3 (6):3067-3072

in the third soil layer (50-100 cm deep), the ptugaof 5.10 is critical for elements like Phospt®and Potassium,
but it is not optimum for Nitrogen and Calcium altn. The comparison of our results with thosethier studies
shows that soil pH limits the absorption of somefuknutrients and macro-elements. As a result, vble@me
growth and basal area of the three stands ardhastame. Regarding the organic matter of the tteg@ds, organic
Carbon significantly decreases as we go deepethetsoil, which is caused by the presence of plamiins on the
surface. The remains, which are more abundant @sulface than deeper in ground, increase the ior@arbon.
The organic Carbon increase improves the physigbéological characteristics of the soil [5].Orgamatter plays
an important role in the physical, chemical anddgcal characteristics of the soil and influen&@sgion exchange,
micro-organism activity and soil particles aggréga#6]. The first layer of the good stand signifitly differed
with the first layer of the average or poor stanthwespect to organic matter. This was not truettie second layer
of the good and average stand, but the organiematntent was significantly lower in the secongefaof the poor
stand compared with the two other layers. Soil tygant coverage, climate and the quality of huindisence the
organic content in an area was showed[8]. It wasnted that the organic matter content should beertttan 2%
for Poplar [5]. In the present study, all threeéli@yin all three stands have more than 2% of ocgardtter. The
mean organic matter content of soil at the surfaar&zon of beech and acorn stands in Turkey wagrteg as 9.9%
and 6.4%, respectively [2].The soil organic mattentent in Poplar stand was found 1.15%, and egpceit lower
than the standard. In this study, the height ofRbplar trees increased as the organic matterasete The results
showed that the stands were not poor in organitematthough an increase in the organic mattericenrease the
inventory of the stand. Management programs ofstopgojects aim to maximize the growth and produrctdf
forests by minimizing the limitations of nutrieritsthe sites. Nitrogen is one of the most importamd influential
limiting elements for Poplar growth in all sites].[3n contrast to other forest trees, Poplar hybnted more
nutrients. It is necessary to meet the high demandutrients in Poplar forests to increase fastpction [8, 3].
The needed Nitrogen can be supplied by differenrcas such as mineralization of Nitrogen from swijanic
matter and the decomposition of plant remain. Témults show that most soil layers have signifigadifferent
amounts of nitrogen. The balance between Nitrogah @ther essential nutrients is necessary for fténam
production of Poplar. For instance, some standBagflar do not respond to Nitrogen without otherieuats like
Phosphorus and Potassium [4, 5].In this studyoaljh the amount of Potassium is significantly défe in the
different stands, this discrepancy did not follogemeral trend. That is, the amount of Nitrogealirthree layers in
good and poor stands is better than that in theageestand. Therefore, we could not find a logiekdtion between
production and Potassium in this study.The sigaifiaelation between nitrogen content and Poplawgr was not
found. The absorbable Phosphorus is significarifferént in the three layers and reduces with defstta study it
was stated that Phosphorus is available in organit mineral forms in the soil[11]. In rich soils stoof the
absorbable phosphorus is organic, and in foref,soost of the absorbable phosphorus is in sugairfhorizons.
The most of the phosphorus in Poplar stands ikénstirface soil layers [2]. Therefore, it seemsrdsailts of this
study agree with theirs. The mean phosphorus comtas 10.15, 4.65 and 78.2 in good, average and §taads,
respectively. Most of the phosphorus was foundhinfirst soil layer in good stand (15.97) and st amount was
found in the third layer of the average stand. Pphesphorus content in Poplar stands in Turkey wasd 15
mg/kg [4] and in another research 16.95 mg/kg vegented and was mentioned that the increase inpplooss
enhances Poplar growth [2].In general, all thre@d$ were poor in nitrogen, but the increase irogén content
significantly increased the inventory.

CONCLUSION

Poplar is one of the most important species farvamd production. In this study, the best inventaas found to

be 89.5 m within the 18-year olds with a mean annual groefts nt. The results showed that the study stands
were among the poorest sites with regard to stamdniory. The results also showed that Poplar priboilu is
highly influenced by soil characteristics. Soil tiene, pH and Nitrogen, Phosphorus and organic oistare the
major determining factors of Poplar growth in thedy region.
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