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Figure 1. Location of the study area in Lorestan and Iran

Jad ke 53 i pdiges (10) amdie (Ui 92 05 gl
S Ll OYAS e 05 3l YRS sss Sl m
asd (S, 0355, 4> A5 plol VYRS il gl 5 YRS
oy (Sl gy 4 (¥ exVe) (smpe jio Yo diges
OBl 5 0395 Camdg jl BT oy dgeiaskd o )3
sl (3 w815 gpSejlul pogil (asls cé )
eyl s gyl (JS el dlen 5l Gl ladasuie

JLITIY

5 eolitel LAYYY Jlo 5l S ol o ise o
Oygods (68 S Lwgp g8 dlex I 5 ) ‘3; o
(V) ol osds plog] disuel 9 alls

bogp gl palls o35 O iagh nl el cue
009 ke b llas g 5aiod Bas 4 as gl b bl
9 L.)i‘j)?)'é L})b‘ ).) I) ..\w) L§°)9'> 5.) 45 Lu.»9)) CK ..\M))



298k Sl g o3lTee [m5 sl Jlo ple)

A (Pinus brutia Ten.) buwgy g8 (slaadlimw g Sy olie polie clale aulis

5 alS g b bl SSE ) g 1 iy S
295 Syacshe 93 S5l SB dged o (S sladiges
2oy dlesjl Slasuie wBislejl )3 w5 o3l
Oudsl o9y b jaed (YO) JlulxS hey b S ()39
Siss 4 Jons (V) il oKeos b pul, (1Y)
a4 S 28l o pH oSz b aspl (Y0) S Sl
mwcola o b (S pSlcolin o (g yeg)dd b,
(VF) 55 g y:Sojll S S
Gl e g e

Lodls 39 oy lawl o g)lol (glaosly cuilbyy I ax
J o b oyp SBimenl B9 SsalsS (y90jl Lawys
OF 2 O}p)“ SaS L dmodls JSELY JLo).s )l uL...oJol
SIS (159 9 Cagly 2o e D () p SB il
9 W sl (oyp 3y yolie chle izen 4
@S Ggejl bawgi (g pdiges i Joab (o S
L (295 dwlie Ul opmes Wb awlie Wbl
ol b ad,S e 4SS oy.aﬂ b Sk (slaiol
iy plogl SPSS Ver 19 158l 5 Lases 3 ol

s guy EXCE l38le 5 bowgs 35 IS

9 O Cashy o) g SIS (g lad Clyedd @l

S5 53 bogy g8 15 dloniy 5 sy glaad i
039 Oljee eSS s Luloly e o sinlis (,)Y
2 o e el ke g Cusb) wopy y Suis
sdalie (liwej Jad )3 o) Jlde (pyin 9 (Ll Juad

= = Young needle JLs; ;. == Young twig L. 45ls
== 2 01d needle WL sop 5o #9888 Old bwig Wl azy asln, .

30
25

Spring Ll Summer - Fall ;.. Winter [ _.;

abad jo )3 G 5 (6pS0jINl j A ply a8 5 26
Sl S & 5) Sl pasla gl iy S aigel
odalin O] 5 W»T 5l L;)L'ﬂ 9 bl ‘_5);&7)9“440 sl
Cuz ) €350 gl 2Vl powcSy 4l pw dw g (1
3Dyl Cl) d\/b Caownd LSL&A:}N 1):) WS 04y (u.’yb
O Blodged Ly gyl i g 4B J13 ) 4o yme
SEE R85 ) dlosiz 5 glyr sbadlipw 5 ojgw
ouil dhwly 4 ol hddliw 5 bjew b
g ooyl Jle ol PUENVRTS ‘Slﬁdﬂ?
o5 Bojew 5 (JWSe 1 Sole) M b paiges
Gl » oS Ll b 5 dloas cbhasls
obal gladiges (V0) Bub plolids s yalls |8
PAW) dﬁfo)'l.\_’»l LQj P 0j9 9 ol Jlasl oligb"l.o)‘i A ol
(e pole i g S 0y dwle (e
Celio V¥ Gie 4 g 00l guliinds jlage O b S ladigel
o A8 00ld 8 0,8 il gax 0 £ gled j3 g gl o
dLmPI.\s] 2 D450 w9]o) o pd s g b SWds
Slp ol 5l g Bus Glul a3l 5 Sy sladiges o LS
(3975 ExSOIN 5 (Sl (i polis iomi
b jaed (V8) JoS olSiws b basliw 5 (jjgw 5o
Fogigh wald bawgi 55 sty 9 (V7) yiogibgiSoul ol
() s pls]
S5l 5,15 paiges

S5 g s lip g (yjgw 1 o)l paiges b olojen
B Frg ais ke dai gyl S Y o
V0 g yiasile <=0 Gos 93 | SV diged gy cdigeiaskad
Ggd S 4 Jgan lp g b cudby gy le O
> Egeme bl ol pdd S5 en b S
Wged Ve ggerme )3 g S Liged 9> digeidalad y 5l ¢ Juad

—ateung neadlaall o == Voung twig JL 5, 5ls,

=== Ol nzadle L. drm snder gy EWIE b ome sl

wd | b
%ne » O30

4 DI.A_‘Jh
40
30
20
10
0

E‘Pn.ﬂg e Summer = Fall b Winter sy

_ bwog 25 (2L il slaplssl (D) Cosh, 103 (B) Sts 150 Sl pis Y IS _
Figure 2. Seasonal variation of dry weight (a) and moisture % of plant organs (b) of Pinus brutia
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Table 1. Mean +standard deviation nutrient concentration of different organs of Pinus brutia and Anova results in

sampling seasons in Makhmalkooh forest
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Table 2. Mean values of soil parameters (%, including standard deviation) and Anova results at sampling seasons in

Makhmalkuh forest
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Table 3. Results of correlation between plant tissue nutrients and soil properties at the 0-5 cm in Makhmalkuh forest
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Table 4. Results of correlation between plant tissue nutrients and soil properties at the 5-15 cm
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Extended Abstract

Introduction and Objective: Tree species have different effects on soil properties and
nutrients. Plantation as a management strategy for soil productivity retention and the prevention
of destruction can be effective in the continuity of forest productivity. One of the most
important goals of planting coniferous species is to increase wood production, create forest
parks and conservation forests. The objective of this study was to investigate the seasonal
variations in nutrient concentrations in plant organs and soil of pinus brutia Ten. stands.
Material and Methods: For this purpose, the Makhmalkuh forest park in Lorestan province
was selected and in 1396, random sampling was performed using 5 (400 m®) sample plots. In
each sample plot, an indicator tree pinus brutia Ten. was selected and its young and perennial
leaves and twigs were sampled in the upper third of the crown in four seasons, as well as from
two depths of 0-5 and 5-15 cm a mixed soil sample was taken in each sample plot. Soil texture,
pH, organic carbon (C), total nitrogen (N), available phosphorus (P), and potassium (K), for all
samples were measured in the laboratory. The soil parameters, nutrients of soil and plants
organs were analyzed by using one-way analysis (ANOVA) and Duncan test procedures among
different seasons.

Results: According to the results, the lowest amount of dry weight and percentage of moisture
in all four organs was observed in summer and the highest amount was observed in winter.
Based on the results, there was a significant difference between the nutrient concentrations of
plant organs in different seasons (sig<0.01). In all four organs, the highest amount of nitrogen
was recorded in spring, potassium in winter and phosphorus in summer. The results of
correlation studies also showed a significant relationship between nutrient concentrations of
different organs and different soil characteristics.

Conclusion: High amounts of nitrogen and phosphorus in the spring can be argued that
increasing the temperature in most cases increases the metabolic activity in the soil, evaporation
and transpiration and absorption of nutrients. Different climatic conditions in different seasons,
lack of soil moisture, retranslocation of nutrients from perennial needles and branches to young
parts and seasonal and monthly changes in the chemical composition of the throughfall can be
the most important reasons for these changes.

Keywords: Afforestation, Nutrients concentration, Plant organs, Sampling seasons, Soil



