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Table 1. Mean values and standard error (SE) of the litter and soil properties in relation with different ages of Alder and Oak plantations and without tree area

s a8 Cilises i

Sig E Different ages of tree species datie
Sty Ok adkae Al Y0 bl Al Y sl AL V0 sl A Y0 a5 Al Y K Al 10 K Properties
Without tree area Oak 25 years Oak 20 years Oak 15 years Alder 25 years Alder 20 years Alder 15 years
)
0000  12.396 - 52,09+ 1.05a 48,61+ 1.77de 45,57 +1.39bc 38.13+ 1.5% 40.34 + 1.57de 43.14 + 1.44cd A202) %
C (%)
(o) 0537 S
0000  131.696 - 0.71+0.02d 0.73+0.01d 0.75+ 0.02d 2.23+0.06a 1.54+0.10b 1.09 +0.02¢ s Litter
N (%)
0000  82.659 - 74.80 + 2.49 68.16 + 3.20ab 62.86 + 3.38b 17.28 £ 0.76¢ 30.98 + 2.73d 39.99 + 151c 02 & “”5 S
C.N ratio
(Ao ys)
0000  9.782 1.93+ 0.20b 4.24 +0/33a 3.99 +0.44a 3.83+0.25a 458+ 0.18a 4.22+0.20a 3.98+0.23a ) oA
C (%)
(Ao y3) 059 5
0000  48.282 0.13+0.01d 0.23+0.01c 0.24 +0.02¢ 0.26 + 0.01c 0.49 + 0.02a 0.40 + 0.02b 0.36+ 0.01b 02
N (%)
0000  64.531 109.46 + 6.61¢ 580.86+34.25a  51453+2091b  451.00+£21.12b  64506+2543a  58520+19.09a  510.33+18.14b DS oS 5SS
MBC (mg kg%
O3s,% 29,50 03585
0000  87.811 15.23+0.70d 40.78 + 2.62¢ 42.56 +2.12¢ 4322 +1.79¢ 67.48+ 1.02a 55.45 + 1.49b 53.44 + 1.66b
MBN (mg kgt) Sk
‘G K T . I
0000  15.768 1.04 +0.09¢ 3.12 +0.24ab 3.00 + 0.30ab 2,56+ 0.20b 3.24+0.18a 3.08 + 0.08ab 3.00 £ 0.14ab slesd s Soil
POC (g kg™
lo 3 I 059 o
0000 28117 0.10 + 0.00d 0.35+0.02¢ 0.37 +0.03bc 0.38 + 0.02bc 0.51+0.02a 0.45 + 0.02ab 0.42 + 0.02bc Slesd J1 0557
PON (g kg?)
7.
0000  26.111 15.08 + 1.32¢ 60.31 + 4.33ab 56.43 + 3.83ab 52.59 + 3.00b 64.55 + 2.46a 59.22 + 3.29ab 56.32 + 3.64ab S H S
DOC (mg kgt
sloee T 055 25
0000  34.646 10.86 + 0.43d 26.19 + 2.09¢ 27.91 + 1.34hc 28.20 + 1.39bc 38.21 + 1.44a 35.83+18la 30.98 + 1.47b S J1 055 5

DON (mg kg?)

Y



Y o)m‘VAb‘ﬁmgawaaf@lciou,as

22 20
20 4 F test = 44.159 a 18 4 Ftest=12.211 a
18 4 P value = 0.000 b T 16 - P value = 0.000

O 0 oS s
C/N Ratio
0975 4 S (29 S0 03 555 S
MBC/MBN Ratio

18 4.0
; 16 4 F test =3.562 a . 3.6 1 F test=3.955 a
] 1 P value = 0.002 ] 15 | Pvalue =0.001 T
i@ ab ’ o 5%
",’; Z 12 abe v, S 287 b
- : 5 & 244 be be
¥ 5 101 be 75 ; be
&8 4 be ¢ be 3 8 201 be
38 : T 0 16 C
D20 6 A DS %
=, O A Q 1.2 4
O ] 5 Q
4 A os
) :
) 21 ;é‘ 0.4 4
0 - |
VOIS 5 Yol s YOI 5 V0bsl Yobsl YObLL 2o o VOIS YelSuss YOI 3 10b,L Tebyly YObsL 5o o
Alder 15 Alder20 Alder25 Oak15 0ak20 Oak25 WTA Alder 15 Alder20 Alder25 Oak15 0ak20 Oak25 WTA
SN s g 68 NS o g S
Plantation Spesies/Ages Plantation Spesies/Ages

S s (a3 V) 035555 40 1S (29,50 935365 Ceed (i Y1) 055,50 4 (S s 0L =) 02
bl Jals Caliss gla it g (Cnly () Jsbome JT 05550 &0 0p S s 5 (G b)) glosd T 055 0
(Jgu)é})é&,ﬁﬁQ}JJiib)_ﬁ)bM}gyﬁ&M}ﬁ JL..»:YOU\Q a.l.\ld)mr

Figure 1. Mean soil C/N ratio (Up, Left), MBC/MBN ratio (Up, Right), POC/PON ratio (Down, Left)
and DOC/DON ratio (Down, Right) under different ages (15-25 years old) of Alnus and Oak
plantations and without tree area (WTA).
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Figure 2. PCA of different covers (plantation ages of Alder and Oak and without tree area (WTA)),
soil C and N properties and stoichiometry indices
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Abstract

In recent years, with an alarming degradation rate of Caspian forests, afforestation can be considered
as a suitable solution to restore the degraded areas. Different species especially Oak (Quercus
castaneifolia C. A. M) and Alder (Alnus subcordata C. A. M) were planted in vast areas. Elements
guantitative relations (stoichiometry) has an important roll in organic matter decomposition by
changing these elements availablity in soil and is a main index to better undrestanding of microbial
and OM conditions in soil as well. The aim of this study was to determine the effect of tree species in
deferent ages on quantitative relations in these afforestations. This research was carried out in 15-, 20-,
and 25-years old stands of Mazandaran wood and paper company afforestations and 30 soil and litter
samples were collected from 10 cm depth of soils in each stand using systematic random method.
Based on the results, the highest amount of quantitative relations of soil C/N (18.33), C/N microbial
biomass (15.88), carbon to particle organic nitrogen ratio (10.36) and carbon to dissolved organic
nitrogen ratio (3.00) were seen in older oak afforestations which had significant differences with alder
afforestations. Also, oak stands in higher ages amend quantitative relations of soil carbon and nitrogen
in future years of the afforestations, these findings provide a scientific theory for use in the evaluation
of soil nutrients in afforested areas.

Keywords: Afforestation dissolved organic matter, Microbial biomass, Microbial ratios, Particle
organic matter.
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