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Figure 1. Location of the study area in Iran and Kurdistan province


https://yujs.yu.ac.ir/jzfr/article-1-85-en.html

Downloaded from yujs.yu.ac.ir at 21:39 +0430 on Monday June 21st 2021

wJoss Lok S i @325 g 2108 polic CodnS (w1 i) K0d g (HLET couwld

30 S )0 89290 oS Y oKiolesl jo

Slol Soxe dlge b SLL ST olge 4 L;%ﬂ &g
ax0 PO gl 0 e A SLocwde b
L aslol jo 5 oui Sz el TA Sow 4 ol 5 il
bt o3 dUT s o 8,5 Ol 5 oolaiul
O Sz S Y diged 2 59, IS mn 0
qely GRd (S Ojes el lie polie
dn S BY 3955 285 plonl oo jete 5 S
5 Laele S pdlsmanl o aigas Jlp)5 o pan
o5 JAS g, L ss3alb1S o S (55 5
.(Bremner & Mulvaney, 1982 ;| & 4) a8
oolisl 3l g, 5l (I S weys et Sl
LSS o)68 50 ladiged o5 Ojg0 cpl & b
BTG R PE LR VAP TR [ g £ INIPESS AR PN
O O S W Y5 TUWII| I CTRRP R K R K
A gu) Al Cawd Lsﬂ odle yliue (g S0l
@) w05 dculxe JT )8 Glgeas o1 150 (oas
s (Nelson & Sommers, 1982 ;I )&
oiws g cpdsl hg, 5l eolaiul L S nY
Olsen & Dean, ) o (5,503l jiagisdg i
b by a5 pedS oeoly (1965
gl ol 5 (ol (il (b 5 ool
(ssac & Johnson, 1975) was (5 ol o3l

oo lisiw! )90 ‘5)Lo‘|- 6[&&&3}
Ogesl 5l eolaiwl b lassls yog Jlos Tal
dunlie glp .l ow,» Kolmogorov-Smirnov
obey Jeb yo ad; cans 5l JToole g cdale &l s
i oolaxw! Repeated measurement 3JUT
Sl g Jsl 5o LS Y abend oS5 anlie
cax T ogesl 5l eolital b ogumbsSSl lejiae
O e (0,5 adrine gly ol plodl cais
od S Y olie cdale g 4o £
ooliiwl b (s Lo] (slaygo;l adS o solitwl ygus
15903 mum i 3 SPSS Ver. 16 gLl 13300 5 5
o L"’uﬁ“‘)—‘ ﬁLo.) 9 EXCGl)lj.Blﬁ): )| oolarul l; o

A pleil oo 7y 9 Gl pire e

ooliiul 'S Y aneS S5 5 adllhae ol o
ol .Berg & McClaugherty, 2008) o
SaSS ol 5o ead o0 L84 SV gbas
S5k iz ) Fa sl 39 453, b e Lo Yo XY+
38 S 5o 40 0 oolel sy 4l S B¢ olaws g
slad o i S S Y dgel 05 iy Sgu>
S o ools )3 g Sloal 4 a5 b oo o]
Ole byl ssbriedr ose )5 bbaneS cuai |
5 9 Bl diged nj (o0 gy S e dged gy
Celo FA Goe 4 ol 5 il axye PO o9l o
S ¥ adyl s Jold oz A coal
Al ool 13 bF iy allS B 0 g cadiays
Gz 5l solatul b saseslel SV slaan,s
Sl 5l xSl sl el V0 el
Soglaezr M3 a5 s se lon ;o) abai iy o oy
3 LS iy S culy ol caal (0g oud
deS D plodil 59, VAL Y. £ Ve Sl alold
Gl 0 Cepwts 5 glaex )l o S Y
W J.Q.MA O&ML@)] L odd pge g po tsi“""“’)b
4z, PO gl 0 awsS 3l Slgime aSul 5l am
el S cele FA a4 oS il
Ly, @b 5l as 25 @ baye gl Sojll
s a4 ad el Siy s, 3l S Y

S S a0 ol olie gjlwolyl ol
A5 denbre 5 alal) Bkl gemlisSil e Jobo
.(Guo and Sims, 1999)

R(%) = [WOCO0 — WtCt/ WOCO0] x 100

ole Bl Sas 590 W

(mg/g)
6)9](':"-'.’ e pldd pele clale :Ct

(mg/g)

!Litterbag


https://yujs.yu.ac.ir/jzfr/article-1-85-en.html

Downloaded from yujs.yu.ac.ir at 21:39 +0430 on Monday June 21st 2021

IPAD bl 5 ks 1 Jal opbonds / paus Jlus [ o515 gl S colinins dlxa

WJoss S e 8Y WS Fp e «OeemlsSS]
Y JSM) Sgd oo ol lin ts)"’ns‘"‘" ) eS|

2olie b Sl aje E5 o Swned
B § ke golie il 4yl
OgwleSl Lo (b Syl (S

slecdale adgl polie o a5 olo lis b
5 CP oS slocus izen 5 olde ol
3575 Glosire (Siwan SpiY 325 L CN
L cilises yolie adgl polis (o (Saren o)l
9 ed polic adsl clile (o a5 ols Glid 55 oo
aal) CP Cond b jad ind g el e
S 3 e spoenlS 9 Hied G g 3 Sre Sk
Cote ally jaed g 0390 G Geizes CIP
Y Jsoz) ols 0429 lo pixe

AT ob) 9 bS iy adsl oland sy
OgeligSS!

A5 b esiie sdellwwsd s wlsl 5
Olej 5 S LY adgl oleed oS5 (o prelS
US| doys zn e 0 ewbsSil S
2 gl cdale a5 (gysbas 0, d93g (5o cixe
O Jguz) 05 58 21 0l

LS iy & 3 & 55
4 Ep 4 ol Glas St s )
olyose Jsb o )3 Jssy a4 slaS Y
YYINY a4 Yo g, 50 aw,d YWY 51 4 auwlisSl

slapley solod jo .l oap; YA 595 50 doyo

(05 2 o5 ko) GamilisSil 3T e 5 S 12 adgl pleard oS 5 - Jou
Table 1. Initial composition of Leaf litters and the end of incubation time (mg/g)

oS Y adsl loond oS 5

OpebsSSl 3T e

yole Initial composition of Leaf litters The end of incubation time
Nutrients Shae ol £ .l Shre slial £ Sk
Mean + Standard error Mean =+ Standard error
Magnesium 3.21%£0.17a 1.9+0.29b
Calcium 38.64+ 0.48a 39.49+1.06 a
Phosphorus 4.4+0.27a 7.27+0.13b
Nitrogen 13.72+ 1.20a 30.38+ 1.32b
Carbon 570+ 1.09 a 480+2.44 b
Potassium 9.4+£0.11 a 4.44+0.11b
C:N 42.96+3.82 a 16.03+ 0.57b
C:P 129.54+ 0.91a 66.02+1.39b

e oo i 1) ao s my w0 s e WS Jlau e o Sglate By >
Different letters per row shows significant differences in the level of five percent
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Figure 2. Mass loss of leaf litters (Mean + Standard error) during the incubation time
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Table 2. Analysis variance of Mass loss of leaf litters during the incubation time

Source Type III Sum of df Mean Square F Sig.
Squares
Time |Sphericity Assumed 1956.875 3 652.292 71.195| .000

S iy a5 s 5 238 yolie glacdale adsl polio b Sty 450 #5 m (Sowod =Y Jou
Table 3. The correlation between litter decomposition rates with initial values of nutrient concentrations
and ratios of litter quality

adql clale .
r
robe .
Initial “>®  Magnesium Calcium Phosphorus Nitrogen Carbon Potassium C:N  C:P
concentration Mass
. loss
of nutrients
Mass loss 1
Magnesium  -0.238 1
Calcium 0.278 -0.828 1
Phosphorus  0.542 -0.914" 0.934" 1
Nitrogen 0.338 -0.878 0/852 0.930" 1
Carbon -0/276 0.645 -0.667 -0.538 -0.318 1
Potassium -0.767 0.751 -0.704 -0.895" -0.808 0.239 1
C:N -0.270 -0.876 0/825 0/745 0/689 -0.860 -0.405 1
C:P -0.504 0.943" -0/950  -0/963"" -0/852  0.741 0777 0879 1

ol 0o )0 S g iy Jliol s (o Sl g bl by os 5 ay ma ax
*, ** A significant relationship at probability level five and one percent, respectively.
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Figure 4. Dynamic of calcium (Mean + Standard Figure 3. Dynamic of magnesium (Mean =+
error) in the incubation time
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Figure 6. Dynamic of nitrogen (Mean * Standard Figure 5. Dynamic of phosphorus (Mean =+
error) in the incubation time
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Figure 8. Dynamic of potassium (Mean + Standard
error) in the incubation time
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Figure 7. Dynamic of carbon (Mean + Standard
error) in the incubation time
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Table 4. Analysis variance of nutrients dynamics in the incubation time

Type III Sum of

Nutrients Source df Mean Square F Sig.
Squares

Magnesium 6.342 4 1.585 7.122  0.002
Calcium 693.648 4 173.412 73.330  0.000
Phosphorus Time Sphericity Assumed 23.032 4 5.758 64.025  0.000
Nitrogen 739.394 4 184.848 19.377  0.000
Carbon 24760.000 4 6190.000 41.966  0.000
Potassium 75.947 4 18.987 65.362  0.000
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Figure 9. Releasing of leaf litter nutrients in the end of incubation
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Abstract

Litter decomposition is the most important way of nutrient entering to soil and soil nutrient
availability is highly related to dynamics of nutrients and litter decomposition in the forest
ecosystems. This study aimed to evaluate the dynamics of nutrients and litter decomposition in
the northern Zagros forests using litterbag technique for 180 days in the Khul Hoare forests
located in Baneh city. The litter bags were collected at intervals of 30, 60, 120 and 180 days and
the rate of leaf litter decomposition and chemical compounds such as nitrogen, carbon,
phosphorus, potassium and calcium were measured. The results showed there was no significant
correlation between the rate of decomposition and the initial composition of nutrients and also
C: N and C: P ratios. Due to the qualification of leaf litter based on the amount of nitrogen in
this study, the average amount of nitrogen in Quercus libani was 1.37%. So Lebanon oak can be
classified in the average group and it can be considered as a soil improver species. In the studied
litter, phosphorus and nitrogen had a similar performance and their concentration increased over
time (7.27 and 30.38 mg/g respectively). While concentration of elements such as calcium,
potassium and magnesium was decreased. The nutrient concentration of Quercus libani leaf
litter was Ca>N>P>K> Mg.

Keywords: Litter decomposition, Northern Zagros, Nutrient, Litter bags, Nitrogen
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