vy WAR ksl g ,la0 110 olass /it Jlo ol el IS olipss

st (S1a o3l Collad g O g CorhaS 1 IS e slrasi 51
Olysle bl — 555 jlg JKia o

TEsS o g o3ljsens g ¢ (93,985 (992 US

(katayoun.haghverdi@kiau.ac.ir : Jggue odimsg3) 3l ! )5 ¢ sl 331 o8l g )S aly IelS g o> ilio g pole 09,5 ¢ okl -
9030 a5 oSN ¢ gl wolie 0aSily w)) ol )87 aS gl 2l ¥
Ueake Cay oD (anbs molie 0aSLily Hhabiwl Y
W VIVY 2 bl fu ) YV /Y el gyl
AL VY laxio

LRV
Ao Bad il S Cdlw 5 CadS (b))l joliteas (2B SB o BT slaculad g S Y ColdS
O3 9 Bgb — 85 1l 1,31 -l ¢ 00 1) Jolid) o5l i - y93 Sy SR 5> e (Sl ST (o2 oSl
292 (5521 9 5 Waw Uyl 6 gl 1 0y5)) S sloos 5T (e 1 o5 Clad 9 Syl oS 2 (L
4320 WM (5y9la0n Sl 10 U Hio Gas 5l S g Sl digad Cudd i o 5l gy Juad )3 glite meda
el a5 39y 31 Sl S5 g3l Cadled i 5 S leomaigSajed sBiatiutio o5 Y gWdatutio iyl
W ()5 o g (o Hilw 10/10) Cwlbeds pdlie (5 i S (5 5bay il oo axlllo 390 (SBGT (ot 3 I3 e
MoA i i Baasuwin opl e g (alB ], cud Slod S ag (D < o/0)) 5z jobds (YA/+A) S Y (459 5
$1o9l S 3T Cad £33 SV @l b Gilae s (olaidl jyee —(il) i (g S £Y/V04 o il
G, S 0,5 30 Juidgpidlyl 05595500 OYV/IY) 5Ulkud sl (Caslw 95 13 SB 0,5 15 pawigel 0,59, YY/VE)
P55 P P 05950 VI /YY) 56 5l 5 (Cslur S > S 05 )3 Jutdy il 0,5 9,500 VTA) 5UWgwis )l (el
o S o Candl ) Sl BBl 05 s18biko pa0 — il cad SB 3 (D < +/+1) I3 size yobdy (Gl Ky 3 S
wepad 3 Mg o s (nl B il 1,08 51 6 VL SRS I (owy iz )90 S pile & Camd iy~

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1399.8.15.8.1 ]

[ DOI: 10.52547/if€}.8.15.72 ]

wled SULE oS oyl e 4y SB g LS cLlE) CuiS clne p JRia Wody gaiscuglsl
& Ol @SBy 2L Ll Sl 1 e sBody gauCagls

o Y ¢ JT Y (SB commiCumy 9 (2o 58 (31 155 ol

sobas (Y4) wloohy b 1y oYU b el clacylld
Sy wps b o (Stewes Yool wiS
b s Ui (238 polis qwyiwd g 5 (BLS
boye pisu b g ety jl ol (e o il 5l (50 oS
ool seled 50 oplply (YR) aiil a5 el l/;%)ﬁ\iln"g
Cllab gy 51 A8 oo il |y sl i Loey 3T dmazy] 3
Sl plus g pre spasld J (S lpea o3l
sy 6y i Sge 1 3131 |5 el 00 B8 S5
(3) A58 o Sy g Sue g plalS
O9n Coped & Cuwl (oite am il ol SL-
lacdle cpl S5 by Ol (Jshe 9y g
S oo Mg Slogal opgl s b jlojsl ol Adl oo
4 g Cul 4 4 polie & Cul 095 ol Lie
onl cplplis 95 en 4Ll ST (sl s 3 e pppen
S b abi )l SB CanS e o 5 jlogsl ol
il Jsar Sloysl Lo cheal Lol SB o
4350 claanl,d )0 Wlg o & Cwl SBj5 Y un
SelSy e bliks @pl (10) Wil e
oy 1) olS (ol LB Cland sy 4 )l jaud
SE jaud 2 0w slappl (S plple )b
5 olelp Vb pH L glacsls Yooro 9 bl oo jloiits
el il b 5 asws T sle tal5él l b
S jbled 3l lojlul Gk &Sl 95

Aodlo
poun ) GBisly Copte ) Shal oy iaee 5l (S
bilyd 5 (S by om by cold g ()
b 31 (VF) 1o (b lapSilopg > (2,
P53 F5e Jelge Sl (o 0k (ot (lgiet SK-
lordCun; g (i laanlp g 0de (Silepy
3 by ol elien) waw ) pegast (ledin
2 N30 Jale oyire lisa JSix Spa¥ (M)
5 ) OV e (RSB lhaasiie
50 Ulp & ey daxie sl ol
5 adbe shps cienl b IS el lSslops
CobS 59y Ao (550 lace jpas K> B
(5X) S8 e glize b S G S8V
2SS Jele (npere ot slagiagh eluly
0B S S g (LS by £ St CuiS
S5l ple 0 & SpdY cudS (V0) Wi
(YY) 2l o olRing) e bulpd 5 (50 cloaisS
polie &2y SB gy S8E wpe Jalo lgice,
S CaasS gl cplpls (ul sdd )20 S
(VA) g 00 SB Cilises gladasuio Sl el
Sl @glate (g5)asY @ dogi b gaiie (550 (slaog)S
OSREl 25 (2lE dlge > MBI Gepn a4 e 35
Ol SpdY o SRy prer Wede ol
O ol &S b SB Galise glbdasuie p il


http://dx.doi.org/10.52547/ifej.8.15.72
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.8.1
http://ifej.sanru.ac.ir/article-1-287-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1399.8.15.8.1 ]

[ DOI: 10.52547/if€}.8.15.72 ]

vy

5 S slaalp o Sl g8 SB gl
Al e Slge JUl g s s B lesdien
Slgs &y o0 cazes 3 Wos Yl (g5lusSly ¢S jlups calises
o) weldl s hyuts 5 SB i yolic e
de b jbWew ¢ Sloygl blaws Jre olie yolic oS
P ol & lul Sy bl g JI s
S 3gnt0 b 2l Sl Wlgie & ol ae L
Al ooy ol Gimgh 5l Baa gy cnl (1) 2l SK-
18- ily oo ily  Jold) 50 iz slaosgs
S ladastio p (pals Bl 5 beb —8l byl
5 SE el bl plesdsSasd S psY
Sly oywile Gl )3 595 Gl b Jly S pore IS
On b daly coly o U otcwl glpl Jlds o
S egmp 2)90 Slacis €95 9 (i 290 SRl
Do Juols it K pp sla K mphe slacas

W eg) 9 319
axlllae 3590 allaio

Ol 5 Sy Sl S aalllas oyl ploxil (6l
b Jsb b ol il > a8ly ¥ 35l ojgn )3 45
YO" YA e o,e 9 OV Y7 07T B AVE V7YY
2 &b ooje colue s Ol YEO YV Fo7 I vE°
Your B Ver Lola)] aioly b olpon) 0dg jSa VFY- -
‘_'ﬂ S APV dgas jlade cpl 5l aS (Lyd adew 1 (g
ool g imde JSis 1) (B gl 4l g S
dibis Slls S5k 5:Sibe dlo s LT oy
olisy clojey Sl (1Sile i be AFe liax
Qo> VA gis Yl (s gl (ko o) VY &Yl
¥ 9 MO cpa Glhe (glod diin 9 aeS
oS Blo sy VO/A AVl slod bwgie g 31,5 ol
dl.m_fb 04 ‘nl.’?o‘ st'u.mdb uwl;]a.o u»L.o‘ » ol
—dla}@ — asls ‘_‘Lelfq Og.)'.ljl) ¥ )| [EXVNS S yw 039050
Sl )l (39 b ordatas gloged g (sl PH L S
g ool (jyee il (30 oS .l Sl
Al ids el g 5ld 181 el Dl s
OY) Slosges Jlasl S ol 5o
Plejl 2325 9 (51> peiged (9,

S w5y ol iagg bl o

(0als ) 5 bk =y s 131 =) 5500 —12))
VA0 o)l ane) wlie Loy@ (B)Sg58 kulyd 5
Caz g doyd VO Ve b by paw e VA
cosg ol 31 Sy n i as Sl (s ldlis
S b cabby (V) e sle -V Gee jl SB

WA il 5 5l 10 0yl /it Jlo o)) (slo S polips:

b ol 5 IS sl 9de mpl ol el Gl el
Jand B2 ) £y950 Sl 5 (S Blind 3l &
L35 5 e & dluoly bojblans (2] colld 4 o3
ol el SB > Jlt 5 Iy gy Sl
lp b gy Sl 5l padld plgie 4 Sl
SBllgw oyl (10) 298 slaald SB35 olgls 5 (alS
b & Syilegl b has Clggus o5 cul o3l
(V) 35> osge ) SB plalS o) 9 GlalS jls 3590 (Sime
5 1S5 oo Jaas 55598 5 oI5 ) 58 b5l mel g
(V) cwl B3I > baoliyg) (LS sblk oS L

S oo Ui (29,500 9 (LS @lie ) S (glasy]
S92 IR gew 1 Sul gagiagh Jb ool b
oo S > lodld HIE (s )50 1) S Sl
o8 G5 4w Sy 0 (1) hlSer 5 Ssush]
z¥ 5 (Picea abies) sy (Betula pendula)
56Wauw )] (slas 31 48wzl o,Lal (Pinus sylvestris)
wils 1y Jlide ot (g 45 Gibgel pj Way 9
sl Hledl (V) ohar 5 Kussl s adlllas 5o .ol
S0 SBdisS (gl 5 5 o) mel culld ¢ &S
4 Cuws (Quercus robur) bsl 4 (Carpinus betulus)
5 (Picea abies) sl (Fagus sylvatica) il, slaaisS
50598 B ) icuwl 0dgy yiiny (Pinus sylvestris) I8
2 iz JSi bosy b duglio & by By
i s Koy sl SB ] el
5 ehpee b eyl eypa ()
TS Snipe 9 ChlBl (g S s S IKe
2 ohiile 26 5 Cg 0jg 53 sitaa ()i g by
oVl o izl o)ldl 5 sl S el
b 0355 5 09 SIS 5 i jloygl il clled
Blind clagr 5 ol oyt 4 oy (0 osnlie
Ky el Gl b 035 4 b5l g Blgw )]
bl g co s (M laolldyg) Jl () Baa L (1)
55 b R laelRing) B asl oud
0wy 4Bl 55 (b S (il ) oo 03)95-Cuwd
YV s, K el g jee 5l SUE ST L osd
wdls o)Ll (aedes adlaio )3 () 9 gjlodids dSwgs Al
GBlind tuad florg) slaorsl ol polie oy iy oS
S gloellig, 4 iy jbysl o Sbaw )l
wily polaid] odden 55 9 () gilodil dSwgs (ol
slogids U (gw)p 4 (VF) Glesde (g} ) ol
wge S ((Aeodl —jpee (b JK) )] il
Ol b () S g ()5 SR ¢ el =y
SElo 05535 adlate > (03)b (5 meylb9,51 5 023 b,
Colld oy i &S 3505 ledl g adlyy sl bl
2 sl s Bla ol Gblaud lojsl (slaw ;]
i 508 9 039 (b S g Ky o)
bgSw 5 gyze il slagem)ls 3 b wpl cul el
A ol


http://dx.doi.org/10.52547/ifej.8.15.72
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.8.1
http://ifej.sanru.ac.ir/article-1-287-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.24237140.1399.8.15.8.1 ]

[ DOI: 10.52547/if€}.8.15.72 ]

Ve 255 g JSiz > S Loyl Collab 5 S Y S St ciliie slaces

2 00 el ¥ gabeSl0)90 b lptuage (lyica
(V) b oalazawl ol )5 ol
!y Juloo g 4y o5

N3l 5 )bl slagnyn plosl gl adllae 5
pae b cglas jolatedy (Y+) L odlaiwl Yo a5 SPSS
o g SptY i ladaie polie ool
g9 b byl o (556 53 5 conn) SB sbhaasuis
45 093l 5 OS5 cutn g e Jlag) (B slaces
Blai Ml Sl )b B > )l il
0 3 OB gyt 5:Ske AL Auglie ud oslitu
Pl g SpdY S L il el e b))
(PCA) (ol sloadlze & o0 | S olondsSusd
D 4eus PC-OMd Jliiley 3> Lo gl 4 5 oolizl
(V) ad ploal

Sr o e slecs b ol gl

5 S Oiars el Jols SydY gladasuie
2o yd Sy Jlisl gaw 5 SV (i A ()8 Cod
Cdasiio pwolie (pgie () JS5) Cwl b sxe
S S Y a4 05 enn 5 (1 <l
oS Jb po i plail (el ol edg Sliod iy
9 syl laodg StV & (gt e (ke
aslllas 350 (sloodgs plu b g o)l Bl oyl 1,31 — 3,
o5 o5 g el JSE) b ol 1 s o ol
Sy o5 4 oS Cad Hle 5 Sl Culrs
5 odalie byl 18l — 3l g 5 — 3l slaodgs o
9 bok =l sloodg 4 S Y (gt jlade cp e

5 Sejd slaghle)l plsl coa SB gladiges Sl i
d)A.QL;Lm 99 S )I ‘9!5 » u.&w S )l e 4&[».«\.»)
S50l jolaiody bdiges ped iy g odd odd o
A5 (eSS B3y )3 hlol loj b a3l (slacllad
ol iy | S JT o ke (s5ofl e
25 ool (A) JWaxS g 5 S (5gis 5 (V0)
bl onimd S sl dop (gl jogaze py>
51 eolazwl L L;i:)‘SJI ol PH wugby  (sgire
5 Sl olEslol Lasea 43 (VY) 3 bl sla b,
slagty, ey SBghes 9 oSl
polis ud pSoilul (A) Jabss 5 (VF) SIS
OblSen 5 udgl gy Sl ola LB jaud Lls SB
ojlas gy il il BB maiie 5 peedS quanly VF)
solaiedy (S Cpond o5l ol oSl edlitwl b g (68
5 By S 0SB cladiges dap 3l colled ot
O ool 2 s 85 (gunligSSl 0kl blS )
Sk mpl cld £55 o Bl 5l 0l Sl Jgarme (xS,
Sloyel mupl cudlad &35 80 o (V) 0 bl (gla yis,
Cod ge Oy gl Jsale Yoo I oslizul b
i oy (38 ol a3 VY 0 celw 1) 5—)1.\51;;.,1 L)y
Vooideo 10 5 odlizal b jblaws pusl el (Y)
2000 GgueligSil g Lytang plgie 4 Clind Jidgymill
TY slod jo g celo § oy e 3 g PH=YY Lyl
ol 5T el &5 () 13 s S0l SS sl ey
Sldlgw Jidgyiihl > SB GenalsSl Sl e bW
g A Bl axp VY gl p ocels K oy
o Jsb > oud Sl g zill jlade (S0l
@l () b pSeilul (s oy Sl bawg o3l

(o) JS) el sl L6 Gl VY S5 ol Sl Uysnl eyl b g pSejll
.,_} - b uh 5 e .
B 7.
o ]
a %
1 I
) 3 H |_{_‘ ’_‘ m
il g, b, glisily ol L, s B 142, dale A,
e A a
] :
o 3o
g ¢ N
1 A4
5 ¢ Yy -
?il‘ ) ’—l_‘ ’_]—‘ ’_‘—‘ H
o]
L= [ENET Lyl 2, el 3 Vak 2l Lol i, S

(p < eley) SR slacws L bl )0 Sy sladasuie (jhee oluslt) Sle -V JS5
Figure 1. Mean (xSE) of litter characters related to forest types (p < 0.01)
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Figure 2. Mean (£SE) of soil enzyme activities related to forest types (p < 0.01)
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PC2: Eigen value = 0.57, percent of variance = 14.23, cumulative percent of variance = 99.84).
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Abstract

The study of the litter quality and soil enzymes activities are used as indicators for soil
quality and soil health assessment. The aim of this research was to investigate the effect of
different vegetation types of Vaz forest of Noor-Mazandaran Province (i.e. Fageto-Carpinetum,
Fageto-Aceretum, Fageto-Quercetum and Fagetum) on litter quality and activity of some of the
most important soil enzymes. For this, eight samples of litter and soil (0 to 15 cm) were
collected within the forest types in growing season. The ANOVA of litter, soil physio-chemical
and enzymes activities rate indicate a significant statistical difference among forest types. The
highest amounts of litter thickness (15.15 cm) and C/N ratio (79.08) were allocated to the
Fagetum type and the least amounts of litter thickness (8.09 cm) and C/N ratio (42.15) were
found under Fageto-Carpinetum type. The results showed that the highest activity rate of urease
(23.14 pg NH4+-N g-1 2 h—1), acid phosphatase (521.12 pg PNP g—1 h—1), arile sulfatase
(129 pg PNP g-1 h-1) and invertase (210.37 pg Glucose g-1 3 h—1) were significantly
observed under Fageto-Carpinetum forest type. Based on findings, the soil of Fageto-
Carpinetum forest type has better quality compared to other studied types. The results of this
research can be helpful for prioritizing of forest stands based on plant residual and soil quality.
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