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Background and Obijectives: Biological indicators, including enzyme
activity, microbial diversity, and organic carbon, play a key role in the
health and functioning of soil ecosystems. Land-use changes can
significantly affect soil structure, biological indicators, and quality.
Therefore, the present study aimed to investigate the effects of different
land uses with forest and pasture backgrounds on soil biological indicators
in eastern Mazandaran.

Materials and Methods: The different characteristics were studied for
the litter (nitrogen, carbon, and carbon-to-nitrogen ratio) and physical,
chemical, and biological characteristics of soil covered with different land
uses (forest with a predominance of Quercus castaneifolia, garden use with
a background of forest, garden use with a background of pasture,
agriculture with a background of forest, and agriculture with a background
of pasture). For this purpose, in each of the Uses studied, 3 sample plots of
one hectare were selected with at least 600 meters distance, and in each
sample plot, 5 samples of litter and soil were collected, and a total of 15
samples of litter and 15 samples of soil were collected from each Use.

Results: The results showed significant effects of different land uses on
most physical, chemical, and biological properties of soil and litter
characteristics; therefore, the highest carbon and nitrogen in litter were
found in forest land use with a predominance of Quercus castaneifolia.
The highest characteristics of porosity, soil stability, clay, moisture
content, pH, Ec, carbon and organic matter, storage of carbon and
nitrogen, nitrogen, potassium, calcium, magnesium, mineralization of
nitrogen, ammonium, nitrate, particulate organic C and N, dissolved
organic C and N, activity of enzymes (Urease, invertase, arylsulfatase, and
acid phosphatase), soil organisms (Fungi, bacteria, Acarina, nematodes,
Collembola, earthworms and protozoa), basic respiration, microbial
biomass of carbon and nitrogen, microbial contribution, urease to organic
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carbon ratio, acid phosphatase to organic carbon ratio, and microbial
biomass nitrogen to total nitrogen ratio were observed in the forest land
use. The results of principal component analysis (PCA) showed a clear
pattern of separation between different land uses. Habitats with high soil
fertility, nutrient accumulation, and biological activity were associated
with forest land use. Meanwhile, agriculture with a background of forest
and pasture was associated with apparent specific gravity and soil
temperature, and had lower quality and nutrients.

Conclusion: The results of this study indicate that land-use changes from
forest to pasture and agriculture cause a significant decline in soil quality
and health, negatively affecting soil biological indicators, including
microbial diversity, enzyme activity, and organic carbon storage. These
findings underscore the importance of maintaining forest cover as a vital
component of a sustainable ecosystem. Therefore, conservation programs
for these natural areas should receive greater attention than before.
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Table 1. Litter properties under the studied uses.
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Soil temperature ("C)

0012° 3466  623+0.17°  642+011° 666025  693+0.19” 7.0240.15° (1:2.5 H,0) pH
00007 8791  019+001°  024002°  026+001°  033+0.03°  0.39+0.04° @sm™) EC
ok N 1.
0.004 4155  135£025°  1674014™ 1804017  217+023®  253+030° “"’j” Sons
Organic carbon (%)

(4o 3) Jlosls
Organic matter (%)

0.004" 4.151 2.33+0.43° 287+0.23"  327+030%°  3.75+0.39% 4.3740.51°
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Carbon storage (mg h™)
= Lo ,s) O35 50
0.000 21314 0130.02°  014+£001°  019£001°  023+001°  0.30+£0.02° ¢ R
Nitrogen (%)
ok mh-l'f PIRIPRNEEE
0000"  11.006 183027  205+009%  2630.16*  30+021° 356027 MO N 83575 o "
Nitrogen storage (mg h™)
St 055 25 4 (S S
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Carbon /Nitrogen
v mgkgh) Ci LG as
0.000 18.541 9.74+0.44° 14.76+1.29° 17.04£142°  19.02+1.89° 27.49:+2.02° MO kgD o Ji6 it N
Absorbable phosphorus (mg kg™)
. mg kg™l i L6 el
0.000 23.665  60.13+6.40"  93.0£7.29° 107474513  14947HI007  19540+18.94° Mo kg™ - '_J* ==
Absorbable potassium (mg kg™)
. Mg kg™) s LG s
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Absorbable magnesium (mg kg™)
05558 LAl DL das s
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Nitrogen mineralization
(mg Kg™ day™)
- " MG kg™ p 5 501
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Ammonium (mg kg™)
o mg kg <
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Particulate organic carbon (g kg™)
- kgDcle,s JT o5, 20
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0337 4 glesd Sl S o
0.019" 3.164 13.14+383°  26.96+6.27°  4814+1611°  14.69+2.95° 15.74+3.54° le vj
Particulate organic carbon/
Particulate organic nitrogen
= mg kg * i
0.000 24379 695£130°  1144+1.40°  14.96+141°  32514647°  56.02+6.00° ) Mok )_d’l’“ Slows .
Dissolved organic carbon (mg kg )
. Mg kg 1) Jslwe JT 05555
0.000 32763  3314043° 8084123  917+091°  1661+097°  21504+2.13° Dissolved organic nitrogen
(mgkg™)
s e Jlon S o
0.361™ 1105  240+054*  192+040°  200+0.34°  196+039°  296+039° sl I
Dissolved organic carbon/
Dissolved organic nitrogen
sdasolis ™ as,s 44 5 40 gl 02 Gl me edaa0lis 5w T e [(0310) £ jlee slax] o Sle sdasplis osls s

wlu:@iﬂ})w(P<~/~O))b&» J)’uﬁ-l;ﬁ)amwqujﬁjdﬁwr»

B



YEe0 Y b)l@&&\‘l 0)936)‘.&,‘“{. &?5‘5& S Q).hm;

o Ol el s LSl 1) ke o 5 A
S o) 55 Sl S Ol 5
5 MK il b 2l Bl s ssleads e L
5 Skl SBLand S5 55 m Olsme op 5 e 5 (20 0
LM i) 53 0,5 055l Shud
S Akl b2l ol 5ol ol
e S Sy ple 2B L Gles dd sdalis
L.. Lfli‘} eli..i.“s_g) eK.:..“o_}) S DL axdlzo S)9e

A dgde) Ladls |y Ol o 5 e ke L e

bl 5w i S ) gl S
5 il slagg S 4 sl 0L baesls il
5 BB S a2 Sl S sobl
OF 31 Sl baasly (1 Jsds) il St s S
ol s Sple sl Ol (it S Ol
oS 0 sl e (S Loy e 2
oS Bl el Cd o S e S
e skl b o Bl 53 s SR e 5
LS S ) phd Sl A sdalis

K il U SL ol s s B as

e 590 slag S Cod S ) o Shs Y dor
Table 3. soil biological properties under the studied uses.
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Fine root biomass (g m™)
-2 .
nm 09 gla |
0.470™  0.898 0.07+0.07 0.13+0.13? 0.20+0.14* 0.33£0.21°  0.47+0.24* M) o5 slae S 2”"
Epigeic density (n m™)
2
L= s S 03§l
0265° 1338  075:0.75°  0.82+0.82° 152:105"  365:228° 5114258 (MO SHObese o
Epigeic biomass (mg m?)
-2 .
. NM?2) Jlis clsp S slaws
0.047 2.543 0.13+0.09° 0.13+0.09° 0.20+0.11°  0.40+0.13®  0.60+0.19* MM ol slae ’j"
Anecic density (n m™)
-2 .
" mg m > gla 03 65 ot )
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Anecic biomass (mg m?)
2
- nm b= ¢ Lap S sl
0000° 14111  060:0211°  107:036"  1274045°  200:045° 40740088 ) SEeers ffz”"
Endogeic density (n m™)
2
sk 20955 G S 03 8§ 3
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Endogeic biomass (mg m™)
2
o = gla 83 vt )
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Earthworm biomass (mg m)
000" 11654 1935.93+ 4815.73+ 6785.87 8379.40+ 10435.53+ (nm?) s
A ! {3 C al a
278.42 1170.67 911.10 870.84 1245.15 Acarina density (n m?)
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. 0 C C C al a
58.32 403.49 666.21 709.27 801.11 Collembola density (n m?)
104.80+ (S p SV 53) Bl (S5
Ak c c c b g
0.000 17.757  35.0044.38°  45.67+4.54°  53.80+£3.51°  82.20+5.46 12,208 Nematodes density
(In 100 gr soil)
. x10%g s0il™) ;s34
0.000 6480  4513+1327° 57.73+1243°  8153:988°  10373:9.01° 106.13+7.72° 109 ) A28
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activity
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substarte induced respiration
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S s o 2
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(ng CO2-C mg™ MBC day™)
SIS s
ok H -1
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Microbial contribution
(ug CO,-C mg™ MBC day™)
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Figure 1. Litter and soil properties under the studied uses.
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Table 4. Correlation coefficient of the variables under study with the first and second axes of PCA.
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