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Table 1. Results of one-way ANOVA for characteristics measured in different plantation stands

F Sla e Sl Sl o ¢ sazes @3b5T o olis
MS SS df Characteristics
Sl s
43531" 3.178 9.535 3 5
pH
: o S eolis
3.933 0.000 0.001 3 (o p i o3) So 80
EC (ds/m)
M .
39.948" 0.948 2,845 3 ( _ 03 S
Organic carbon (%)
Lo 359 s
13.900" 0.004 0.013 3 ( ﬁ)_ JS 05s 8
Total nitrogen (%)
44617 292.043 876.130 3 05378 4 (p S S
C/N ratio
6.102" 5.967 17.900 3 (¢SSR 05 o) s

P available (mg/kg)

ol (gyls pme r.x; oA QLL”S}MW 50/ 0 C_Ia.,,); Sols gme odas Ol S Say R

#*

*and ™ indicate significant difference at 0.05 and 0.01 levels and " shows no significant difference.
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Continued table 1.
E Sl o S5k Sla o § o EERESE liw
MS SS df Characteristics
3 3 i LGl
30.787" 11017.967 33053.900 3 (eSS 2 p S o) ol B ol
K available (mg/kg)
3 < Je LB s
2.540™ 81620.000 244860.000 3 (0550 0 “’L” ) LB s
Ca available (mg/kg)
22.505" 2149.967 6449.900 3 %ﬁﬂ,ﬁf 05 ko) e
Mg available (mg/kg)
.
174.152" 0.117 0.352 3 b oS o
Soil microbial respiration
162.115° 46318.000 138954.000 3 DS 2 225
MBC
48.416" 1066.520 3199561 3 S
MBN
235.033" 474.228 1422683 3 D307 4 05 oS 2250
MBC/MBN ratio
. M
1,515 28.892 86.675 3 o 2
Sand (%)
G SO W)
1.943 17.367 52.100 3 e
Silt (%)
Lo
0.344" 3.092 9.275 3 o0 e
Clay (%)
L) Sl .
38.321° 103.467 310.400 3 (A22) Sbt sy s e

Soil water content (%)

G| ‘5).3&_;'.&.4 <>.,\.9 o lad QU\J”S)'/'\ j'/'o cla.,:): 6)‘55.**‘ slas OLiS ;,:.?ij e

*and ™" indicate significant difference at 0.05 and 0.01 levels and "™ shows no significant difference.

S il slaess js S glaaasiie (Glaseliil £) U:KJLJ -Y Ul
Table 2. Mean (+standard error) of soil characteristics in different plantation stands

il + O Ke g

o3 A. subcordata Bl e
C. sempervirens + P. deltoides  A. subcordata Characteristics
P. caspica
Sbe S|
6.41+0.09b 7.57+0.08a 7.430.11a s
pH
. "y UGN
0.181%0.00b 0.194+0.00a 0.189+0.00ab e e
EC (ds/m)
M .
2.47+0.05a 1.93+0.04b 1.91+0.06bc (Xe22) 015
Organic carbon (%)
do R
0.106+0.00c 0.154+0.00a 0.132+0.01b 0.142+0.01ab ( )é)“}su)jﬁ

Total nitrogen (%)

-Different letters in row show significant difference among the stands.
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Continued table 2.

Chdde + O Kay

Y A. subcordata S e s e
C. sempervirens + P. deltoides  A. subcordata Characteristics
P. caspica
23.91+1.42a 12.60+0.42h 145740390 12.61+052b e
C/N ratio
3.80+0.25h 5.60+0.37a 4.80+0.29a 5.20+0.32a (6 S S S (o) yd
P available (mg/kg)
$ < Je LG el
148.40+4.11c 222.80+4.11a 184.00+4.81b  211.80+4.83a (¢S5 p S k) 2 JB oy
K available (mg/kg)
< g do LB ds
1286.0+60.6b 1494/0+52.5a 13830+47.9ab  1449.0s64.2ap 2T 1A k) o Ll
Ca available (mg/kg)
57.20+1.59¢ 92.00+3.55a 76.00+4.04b 82.20+2.59b (eSS 2 o5 o) e
Mg available (mg/kg)
OA: MJJ
57.20+1.67a 60.90+1.67a 59.70+1.67a 60.70+1.08a
Sand (%)
C»L:M' Aoy
20.70+1.23a 17.80+0.74a 19.50+1.00a 18.20+0.71a
Silt (%)
B R
22.10+0.92a 21.30+1.05a 20.80+0.98a 21.10+0.82a
Clay (%)
Ao s) Sl ¢ :
21.60+0.61c 28.40+0.52a 24.40+0.34b 28.00+0.56a (4252) Sk S
Soil water content (%)
L: - fe
0.211+0.005d 0.456+0.008a 0.361+0.008c  0/422+0.012b e o
Soil microbial respiration
537.8+3.87a 389.2+5.86¢ 424.4+5 58 401.045.82¢ DS 2 025
MBC
23.1440.61c 46.86+1.96a 3728+41.000  42.61+1.84a el e
MBN
23.27+0.56a 8.45+0.40C 11.500.44b 9.55+0.37¢ D395 N S S S

MBC/MBN ratio

el uoaﬂ&ﬁ).b@u u)&b\_’;lf gji:))adiﬁuu_éjf—

-Different letters in row show significant difference among the stands.

L;)% il glaes g 53 St saaasiie sPCA o soee Z. T e
Table 3. Correlation between PCA components and soil characteristics in different plantation

stands
tJLﬁ)W t).w))m r).>))>u d)\)jm ladoseie
Fourth axis Third axis Second axis First axis Characteristics
Sl S|
-0.064"s 0.019m 0.224" -0.871™ Sl
pH
o p oy smed) S SOl
0.094"s 0.100" -0.0447 -0.657"" Pt o ) S
EC (ds/m)
sl (5513 pme r.xpaMJQLiJnS}'/W}'/'O Cjb)sfw/“ Y P Fge aM:QLi.};.,:SJJA.JMj%

*and ™ are indicate significant correlation at 0.05 and 0.01 levels and ™ show no significant correlation

YA
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¥ Jsde dalsl
Continued table 3.
()Lé’: 257 gy O £3° 057 Jsl 5 gmee Laasis
Fourth axis Third axis Second axis First axis Characteristics
. (Loyd)
0.221" -0.146" -0.300" 0.888" = o
Organic carbon (%)
-0.111" -0.095" -0.092"s -0.834* (Ae3) JS 035
Total nitrogen (%)
0.199" -0.005" -0.160" 0.891" D337 S e
C/N ratio
-0.134" -0.095" -0.074"s -0.800* (¢35 £5 o) s
P available (mg/kg)
-0.014" 0.036" -0.141" -0.822™ (05550 15 ) e JE s
K available (mg/kg)
0.211"s -0.0207 -0.080" -0.475" (¢ RS p S er) 2dr S oS
Ca available (mg/kg)
-0.031" -0.123" -0.103" -0.833" (¢S5 £ 5 ) raseie
Mg available (mg/kg)
N Ao
-0.2021 0.033" 0.003" -0.508" o e
Sand (%)
Sl Ao
0.307™ -0.048M™ 0.158" 0.617" w0
Silt (%)
o
0.014" -0.004" -0.131" 0.159" o0 23
Clay (%)
-0.050" 0.143™ -0.204" -0.891" ('L"_ﬁ) SLE k) sy
Soil water content (%)
L
-0.147" -0.024" -0.042r -0.870" s oS S
Soil microbial respiration
0.215™ 0.035" -0.116™ 0.869" G oS )
MBC
-0.123" -0.065" -0.057" -0.868™ D357 a5 22
MBN
0.170" 0.050" -0.146" 0.870™ O35 S o 2R
MBC/MBN ratio
0% (P9
1.61 1.94 2.44 3.44 R R
Eigen value
Lols s Ao
1.06 2.98 12.04 83.92 SR e T2
Percent of variance
N P P 5 o
100 98.94 95.96 83.92 TR G A 02

Cumulative percent of variance

RGOy e r.x; s las QL:';.}nsj AR RN leg_.q 33 yw/“ o O3 g1 53 e o das OLAS 5 Sy R

*and ** are indicate significant correlation at 0.05 and 0.01 levels and ™ show no significant correlation
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Sand
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|
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Figure 1. Spatial pattern of stands, soil physico-chemical and microbial characteristics in PCA.
(om0 3 Sk (G o3 (e d 53 e 5 eeeedS el Rd D550 & (S S (JS 05555 S oS STy (S s
b5 05050 4 (S (2,5 02555 Sl 5 035550 (29,50 02525 ¢ S (23,50 03565 by (5 Son kil (S Zosb ) (6 52
e sl Jale) .4k esls 0Lz MBC/MBN (MBN MBC SMR SWC Clay ilt Sand Mg Ca K P CN N € EC pH (s lamtl Dle

b Blne Slsls doss VP = ois e toss Jule 5 AVAY = ramd (lls doss AFAY = Lile b Blae ills duops F/FY = o35

(‘\0/‘\\/= M u"“.l'l.)') Loy AY/ ¥ = J.ALG

Electrical conductance, pH, total nitrogen, carbon to nitrogen ratio, phosphorus, potassium, calcium and magnesium
available, sand, silt and clay percentage, soil water content, soil microbial respiration, microbial biomass carbon and nitrogen
and also microbial biomass carbon to microbial biomass nitrogen was showed with abbreviation of pH, EC, C, N, CN, P, K,
Ca, Mg, Sand, Silt, Clay, SWC, SMR, MBC, MBN, MBC/MBN, respectively. (PC1: eigen value = 3.44, percent of variance
=83.92, cumulative percent of variance = 83.92; PC2: eigen value = 2.44, percent of variance = 12.04, cumulative percent of

variance = 95.97).
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Abstract

In the present study, physical, chemical and biological soil properties in pure plantation stands (21
years old) of Alnus subcordata, Populus deltoides, Cupressus sempervirens and a mixed stand of
Alnus subcordata-Populus caspica at Zaghmarz area, Neka city (north of Iran), were studied. In each
stand, 10 plots of 400 m? were selected and in each plot five samples were taken from 10 cm-depth of
soil. The highest values of soil water content, pH, total nitrogen (N), phosphorus (P), potassium (K)
and magnesium available (Mg), basal microbial respiration (BMR), soil microbial biomass nitrogen
(MBN) allocated to stands of A. subcordata—P. caspica and A. subcordata, while the highest amounts
of organic carbon (C), C:N ratio, microbial biomass carbon (MBC) and MBC/MBN ratio was
observed in Cupressus stand. Analysis of PCA showed that Cupressus plantation has a positive
correlation with amount of C, CN, silt, clay, MBC and MBC/MBN. But the pure and mixed stands of
Alnus are positively correlated with total N, K, Ca, Mg, P available, water content, BMR and MBN,
showing the soil fertility of these stands and encouraging users for cultivation of this species in the
form of afforestation or agroforestry.

Keywords: Caspian poplar, Afforestation, Microbial respiration, Caucasian alder, Soil nutrient.
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