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Figure 1. Mean (+ED) of monthly ammonium fluxes in rainfall (different lowercase letters indicate significance
(P<0.05) differences treatments of nitrogen addition and different capital letters indicate significant (P<0.05)
differences among seasons
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Table 1. Mdean (xED) of monthly precipitation and nutrient concentratlons in rainfall in different season in Pinus
radiata stan
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Figure 2. Mean (+ED) of monthly Nitrate in rainfall (different lowercase letters indicate significance (P<0.05)
differences treatments of nitrogen addition and different capital letters indicate significant (P<0.05) differences among

seasons)
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Figure 3. Mean (£ED) of monthly Phosphate and Potassium in rainfall (different lowercase letters indicate
significance (P<0.05) differences treatments of nitrogen addition and different capital letters indicate significant
(P<0.05) differences among seasons)
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Table 2. Elements in the chemical composition of the litterfall (Mean +ED) in different seasons in Pinus radiata

stand
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Figure 5. The rate of litterfall in different nitrogen deposition treatments and different seasons
(similar letters indicate no significant differences (P>0.05) between different nitrogen
deposition treatments within each season).

3 slasles o o) oo «SB EC L dlayly )5 cowl o
Wald lad )3 g oppde 09 (S 8LAl bwgie
03938 () (e 2 Ll g slae )3 &5 sl 039 (i
e 3 liee Oy JS G590 Ol b L3I 53 90 0
0392 (g (2,5 4Ll oL g bawgie gobaw )3 5 (sl g
O SH1> 2alS jlog hud g liy b dlarly )3 Ll .ol
Olie eSSl (iasis 358l YL gl
Ol 53 jaud g 5ley )3 wawlly Cusl 0392 jhd g liy
Olise s b bl o sl andlsy 1) 593 jlade (it
O3S BLSL e (Il )8 (Bl K59 5 S ()8

(¥ Jgiz) 292 048 oamlie (g

Bl Gl oo 3 SB ol Luilly 4550 b

& amd oo Ui e Jaad 5 (5o Camlids (3,8
EC PH 15l adlas ol ) 00 (5,50l (sl giSls
ilisee (5l jlos ¢ Jguad 2 S 9 el g yhud ()5
o gime BT eyl gl blize 1 g 5050 0,8 sl
yolic e iyt ] Lol gl sl 05 (Pratie<+/)
Son Oiore Cemdid dle gblg b
PH (50 oy S a8 ol Hlis SB Slosd (cdasuin
bugio 5305 slajlad )3 g (Ll 9 )l 4 by Sb
odalio dald los 13 Glise cnyide g OFgrs (25 SLI



A Voo ul«wbg)lef/\v o;lo.w/lv.e(‘ JLA ul))‘ ‘_;‘Jz:ﬂ L;“’L-“’F}'

il Joab 5 (31 9 Lawgie o8 aald) (i Camndics (3, S LN ilisee gglaw )3 SB yolis uibly 4308 @l =Y Joa>
Table 3. The results of soil nutrients concentrations ANOVA test in different nitrogen deposition treatments (low,
medium and high) and deferent seasons in Pinus radiata stand.
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Table 4. The soil nutrients concentrations (+ ED) on different nitrogen deposition treatments (Control, Low, Medium
and High) in Pinus radiata stand
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Abstract

Human demand for food and energy has led to major changes in the level of active nitrogen (N)
released to the atmosphere. N addition experiments are a reliable way for investigating the effect
of extra N deposition on target ecosystems. The present study was carried out to investigate in the
effects of an artificial N deposition on the soil biochemical properties of a 20-year-old oak (Pinus
radiata) plantation in Hyrcanian forests in the north of Iran. Twelve plots of (20 m x 10 m) were
established in the study area. Four N treatments were considered: zero (control), 50 (low), 100
(medium) and 150 (high) kg N ha™ year™. N in the form of NH4sNOs solution was manually
sprayed onto the plots monthly for one year. Analysis of variance showed that soil characteristics
at nitrogen treatment and different seasons and interaction of season and treatment had significant
differences (P vawe <0.01). In this regard and at the end of the simulation period, the lowest soil
pH was observed in high treatment (60.3) and highest in control treatment (6.8+0.3). The highest
amount of total nitrogen was observed at high N treatment (0.55+0.02). But in relation to K and
P concentrations, the control treatment (368+2.7) (12+1.6) had highest and high N treatment
(266+3) (6.6+0.7) had lowest concentration of P and K, respectively. In this study, due to the
increase in nitrate content obtained by adding ammonium nitrate in the nitrogen simulation
process, nitrate becomes saturated in the soil and mobile in the soil, and then leaching with base
cations and decreasing soil pH.
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