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Table 1- Mesofauna species identified in soil under conifers (pine and cypress), llam

Order Family Species

&l odlgils &g
Acari Ascidae Arctoseius cetratus (Sellnick, 1940)
- Laelapidae Gaeolaelaps asperatus (Berlese, 1904)
- Laelapidae Haemolaelaps casalis (Berlese, 1887)

- Macrochelidae

- Pachylaelapidae
Collembola Entomobryidae
- Hypogastruridae
- Isotomidae

- Isotomidae

Macrocheles glaber (Mdiller, 1860)
Onchodellus karawaiewi (Berlese, 1920)
Pseudosinella octopunctata Bérner, 1901
Ceratophysella denticulata (Bagnall, 1941)
Folsomides marchicus (Frenzel, 1941)
Folsomia binoculata (Wahlgren, 1899)
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Table 2- Annual variance analysis of soil mesofauna densities of cypress trees

p F Slrgye uSbe (o351 ax 3 Ol pudi galio
MS df Source of variation

0/000 ™ 4/62 5881/56 1 SE ey
Soil layers

00000 771 9808/27 3 et
Seasons

017 ™ 165 2107/10 3 et 5 SB slaad Ll
Soil layers x seasons

127178 424 (k>
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Table 3- Annual variance analysis of soil mesofauna densities of pine trees
2] [= Ul"")‘ U’.‘;"'ﬁ‘ 6"5‘ ayd u‘).'.'.‘."‘s é?u‘
MS df Source of variation

00000 10/055 219/593 1 SE lae
Soil layers
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Seasons
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Soil layers x seasons
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Table 4- Comparison of annual average density of soil mesofauna population under cypress and pine trees

(pine trees) g1s

(cypress trees) g yw

(0 s6lw 5-10) (o silw 0-5) S S5 (0 g6l 5-10) (o g6l 0-5) S o515
Depth, 5-10 cm Depth, 0-5 cm Depth, 5-10 cm Depth, 0-5cm
+ + + :
4/31+1/26a 1/94+0/51a 7/57+1/93ab 26/50+8/22a b
Autumn
+ + -+ e .
2/06+0/81ab 2/17+0/55ab 14/54+6/04a 24/19+8/74ab u_L-*“" ;
Winter
+ + +
0/63+0/14b 0/72+0/14b 2/39+1/60ab 250+1/18h _;Lée.
Spring
+ + el
0/89:0/13b 017007150 07407150 1/5620/35h ol
Summer
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Table 5- Biodiversity indices of soil mesofauna population under cypress and pine trees

(pine trees) g1s

(cypress trees) g pw

Pielou

Pielou Shannon

Margalef  Simpson Shannon H' Margalef  Simpson . Season

evenness evenness H
0/82 b 11/68 a 0/94 ab 3/46 a 0/74 b 8/91 b 0/93 ab 3/12 ab b
Autumn
0/83 b 9/9 ¢ 0/94 ab 33la 0/69 b 8/37 b 0/92 ab 2087 b "J_t”""
Winter
0/96 a 10/26 b 0/96 a 3/64 a 0/64 b 7189 ¢ 0/83 b 2/44 oc _’LQ"
Spring
097a  10/78ab  0/97a 37 a 0/91a 1079a  0/%a 3f61a sl
Summer

AL e M)JSJLA:}.CLMJ))'Jﬁ OO 3 g g oA OLLS O gt S 55 wlial &Q-}S\_B}F

Sz 2l G Bl s s s Ol Juad
Ol Knp Sl SlS w35 sbls LS 513l
2 5 S ply S O 5 S
g ol b s S Wi Sap b = 0l
&z ol s 376 50097 Jlais L axls 55 o0l
5l s el ke adl s Koy oslusl ol
L5 sl polie 4 Ll e 055 K5 us =
-t i S el Sl A15 1 e 53 Js s
Sba b o S et i oS
Olsae odias OLis oS 55 Oleusl J.a_éﬁj GlS Ol s
gl o> S Opare Sl Jhe U ol
IS S S OB e 2 es S ol

OB e o 5 LS ils i S glanY
ol Y Sl 5 ke S Sl e s gl
bow 5 5 ‘_;T;lya shils &Y )l 5
ol R Sl b 0¥ o 50l (5 sl
B Q—i‘ aS ol 6}5\5— OK}‘@‘LS’ C}J Q:é) e 3
Nt ey uK"" S Jslas 033 -2 el
A S ) 5 Glagatls mlE 4 e L
Glp o omres Al Somle K gt 3

SAL Ol oS sy 0L G ol el
Oshs5e Obbiy Comer oSI5 5 b e Jpead
DLy oS15 fals @l (SKas 5 550 L3 S
(2007 O an 5 laal) 505 5 s 1, S

sl sdias Oli 8l gla S sle el
w.@_u o esle 5oy el s s g sk S
o 035 s 2 ld ) S o Ol 1) e
ol ke Hldde  AS e Ol il i S 6l 1y
Sl by e elal Ll s s jexls
(S1E s 58 s I L s b e el e
adlas ool 52 (2010 (52a8) L 1 6 e
Jab 5 g8 Ol by Gl S Sl S
o Sl b o Lals O e oS 5 gl
sl Joad cpl s S delas gles

3 s m 08l p el Dl S es i
3,03 3B LS o Jseme sb a5 =y U io
5l 55 55 sy Sl e3gdoes il 5 FeS sl
£55 Sap Sk ol 5l 5ot pelie 5 solhl ede
allles ol 53.(2004 O L)) ol il 55
o2l sas T 0P s el 5o o Ol
e 93 53 5 Solo g ges Joad Sl A 3 O smans
S 0 (6 Seiul andllas 358 (£S5 5 Ol )
5l ol s gl 4 S p S e kianilis



08 5w s K S il sl 3 S O Obban (A g5 5 Sl 4/ 104

g s oA g slaperls ole
Ao eSS jarls 5 Bl sl O seanas
Jl caliss J gund pld 53 zls Ol s S
s g Ol s S 515 A
8 31 Rl

5 A el Ss GBSl 5l g
5 b glalid bl e0bls wasane S5 L
ol bl 4 oSl idls iass pios Zisles
Sl s S Guew ol sl p"}l SULal O3 5ol
el oKsils ass b Sl e s pl s S
b e

C,.?-Lw.ﬂ DL ‘) ;A}u“» 5 aS )},.;:L;ﬂ )L@.\M'Lw: g@t} M 5
2y bl il olon 5 T Ll s b s S
/ .
& S b

3 ol s Obbaw Slslp 5 mems g5
Slr perle SO e Lilg e oosline glacand s
alas Sl 4 ax 8 LS Jee sl AL
o) @l Ol S el el wl ol 5 slelis
bt ST 4 o LU s 5 sl Lol U 1 ko
2 Gy $lapatli Olge o ) bolely 5 LS e
ﬁ:uﬂ E) sl bl )l EE ) CS L;AL; U':"";'ﬁ

S Gosba sl sy sl 2es s g5 sl erls

1. Ajmal khan, S., 2004. Methodology for Assessing Biodiversity, Annamalai University.
Centre of Advanced Study in Marine Biology. 12 p.

2. Balla, S.A. and Davis, J.A., 1995. Seasonal variation in the macroinvertebrate fauna of
wetlands of differing water regime and nutrient status on the Swan Coastal plain, Western
Australia. Hydrobiologia. 299(2): 147-161.

3. Barrios, E., 2007. Soil biota, ecosystem services and land productivity. Ecological
Economics. 64: 269-285.

4. Bond, E.M. and Chase, J.M., 2002. Biodiversity and ecosystem functioning at local and
regional spatial scales. Ecology Letters. 5: 467-470.

5. Brevault, T., Bikay, S., Maldes, J.M. and Naudin, K., 2007. Impact of a no-till with mulch
soil management strategy on soil macrofauna communities in a cotton cropping system.
Soil & Tillage Research. 97: 140-149.

6. Frouz, J. and Jilkova, V., 2008. The effect of ants on soil properties and processes
(Hymenoptera: Formicidae). Myrmecological News. 11: 191-199.

7. Gamito, S., 2010. Caution is needed when applying Margalef diversity index. Ecological
Indicators. 10: 550-551.

8. Hammer, O., Harper, D.A.T. and Ryan, P.D., 2001. PAST - PAlaeontological STatistics.
Chapman & Hall. 31 p.

9. Johnson, N. F., and Triplehorn, C. A., 2004. Borror and Delong,s introduction to the study
of insects. Thomson Press, Califofornia.

10. Kiasari, S.H.M., SaghebTalebi, K.H., Rahmani, R. and Amoozad, M., 2011. Invertebrates
diversity at natural and planted forests in sari region (in the depth of 0-10 cm of soil).
Journal of Sciences and Techniques in Natural Resources. 6(2): 55-69. (In Persian).

11. Krantz, G. W., and Walter, D. E., 2009. A Manual of Acarology. Third Edition, Texas
Technology University Press, Texas, USA. 807 p.

12. Krebs, C.J., 2001. Ecology, The experimental analysis of distribution and abundance. 5th
ed. Benjamin Cummings, Menlo Park. 801p.

13. Lamb, E.G., Bayne, E., Holloway, G., Schieck, J., Boutin, S., Herbers, J. and Haughland,
D. L, 2009. Indices for monitoring biodiversity change: Are some more effective than
others?. Ecological Indicators. 9: 432-444.

14. Magurran, A.E., 1988. Ecological diversity and its measurement, First ed., Princeton
University Press, New Jersey. 179 p.

15. Margalef, M., 1958. Information theory in ecology. General Systematics. 3: 36-71.



105/1400/19)\.«3/9 -\.\’/AS\} wl—&ﬁ-—q)ﬂ\g’fb

16.

17.

18.

19.

20.

21.

22.

23.

Mirab-balou, M., and Chen, X.X., 2010. A new method for preparing and mounting thrips
for microscopic examination. Journal of Environmental Entomology. 32(1): 115-121
Moslehi, M., and Nazari, J., 2012. Relations between earthworms and trees and its effects
on forest soils. Human and Environmental. 20(1): 108-113. (In Persian).

Sanji, R., Kooch. Y., and Tabari Kouchaksaraei, M., 2017. Comparison of fine root
biomass, earthworms and nematodes populations in topsoil of natural forest and
plantations. J. of water and soil conservation. 24(3): 219-234. (In Persian).

Shannon, C.E. and Weaner, A., 1949. The mathematical theory of communication.
University of Illinois Press. 350 pp.

Simpson, E.H., 1949. Measurement of diversity. Nature. 12: 1-20.

Smith, R.G., McSwiney, C.P., Grandy, A.S., Suwanwaree, P., Snider, R.M., and
Robertson, G.P., 2008. Diversity and abundance of earthworms across an agricultural
land-use intensity gradient. Soil and Tillage Research. 100(1): 83-88.

Staley, J., Hodgson, C., Mortimer, S., Morecroft, M., Masters, G., Brown, V. and Taylor,
M., 2007. Effect of summer rainfall manipulations on the abundance and vertical
distribution of herbivorous soil macro invertebrates. European Journal of Soil Biology.
43(3): 189-198.

Zhang, M., Liang, W.J., and Zhang, X.K., 2012. Soil nematode abundance and diversity in
different forest types at Changbai Mountain, China. Zoological Studies. 51(5): 619-626.



08 s m K S il s 3 S Ospe Dhban A g5 5 Sl 5/ 106

Abundance and biodiversity of soil mesofauna in different

layers of conifers forest soils

M. Mirab-balou* and B. Miri

Associate Professor., Department of Plant Protection, College of Agriculture, llam University, llam,

Iran; E-mail: m.mirabbalou@ilam.ac.ir

Ph.D. student of Entomology, Department of Plant Protection, College of Agriculture, Razi University,

Abstract

Kermanshah, Iran; E-mail: behzadmiri664@gmail.com

Received: April, 2020 & Accepted: October, 2020

In order to investigate the diversity and population fluctuations of soil
mesofauna (Acari and Collembola) of conifers (cypress and pine trees) at llam
province, Iran, soil samples monthly (0-5 and 5-10 cm) were collected during
September 2018 to September 2019. The soil mesofauna were extracted using a
Berlese funnel and they were counted and identified. The number of arthropods
was compared in different soil layers and in different seasons of the year. The
analysis of variance of data showed that soil layers and seasons had significant
effect on the population densities of soil mesofauna in both cypress and pine
trees (P<0.01), but their interaction did not vary significantly. Based on the
means comparisons, the highest and the lowest values of population density of
soil mesofauna were belonged to cypress trees with values of 26.5£8.22 (at
autumn) and 0.74+0.15 (at summer). In addition, based on the mean
comparison, the highest and the lowest amount of population density of soil
mesofauna in pine trees were 4.31+1.26 (at autumn) and 0.63£0.14 (at spring).
Diversity of arthropods was calculated by using biodiversity indices. The
results showed that the most diversity of species based on Shannon-Wiener and
Simpson indices observed in seasons and sampling area (cypress and pine trees)
with values of 3.77 and 0.97 for pine and summer time and the least diversity
detected with 2.44 and 0.83 for cypress and spring time, respectively. Also, the
highest amount of species richness of Margalef (11.68) related to the soil of
pine trees in autumn season and lowest amount (7.89) related to the soil of
cypress trees in spring season. The highest values of Pielou evenness index
(0.97) related to soil of pine trees in summer time and lowest value (0.64)
related to the soil of cypress trees in spring time. Generally, the calculated
biodiversity indices in the soil of pine trees were higher than in the soil of
cypress trees, which could be more widely used in the forestry system

Keywords: Cypress, Pine, Biodiversity indices, Mesofauna, Ilam.
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