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Table 1. Equations used to determine the biodiversity indices

el akul, o ylyly
Indices Equations Variables
| 0y5Sl slaasl olaws =1y
g 0wl H= _Zﬁlnﬁ ni=Individual number of taxon i
Shannon-Wiener = n Cewl o3l S slass =N
n=Total number of individuals
S R
. | 665 s Jlg 8 =Py
Opmee 1_D:1_Z(pi)2 _ 9 (s Sloy® =Di o
& Simpson _ pi=relative abundance of species i
Biodiversity =1 ‘
JolS dacgozme 40 0,81 S olass =N
.= 1 — . .l
u“?l-')" HB — ln(n) Zl ln(nl') \ 4395 4.‘ wl e ¢|)5| JS.)LX-.! :nl
Brillouin n - o . i
AT G5 a4 slee ol 3l S slaws =Ny
Wi oo S=number of species 468 oluaws =S
e axIn(l+n/a)s = o ‘
Fisher's alpha n=number of individuals sl 3l slaxs =n
) | 59uST gboasly slass =1
o3 codle 1 — Simpson index U}“S @y S =t
ol Si T N\ 2 ni=Individual number of taxon i
Dominance Impson D= Z (_) el 0131 S slaas =N
dominance — N o
n=Total number of individuals
L Setpke 5 A6 Lo Ol 1)5/ In(n) S=number of taxa  Lag,peS slaxi= S
Richness Margal_ef_and — n=number of individuals sl 3l slaxs =n
Menhinick vn
JEEURLY Oy il39 i S=number of taxa oy gmSt slaws= S
Evenness Buzas and Gibson S H=Shannon’s H = gls ) go =H
2999 & sy O3S slass
Abundance Number total individuals per m?
SB 98 G E995 S aS Lo (65l dulio 4zt =Y Jgur
Table 2. Statistical comparison of biodiversity indices of the soil fauna
Sld S ¢ &o15T a3 b psLs
Significant df Indices
0.106" 1.607 18 OFe
Simpson
0.551 ™ 1.666 18 Fry ol
Shannon-Wiener E9i5
0.938"™ 1.828 18 sk Biodiversity
Brillouin
T -
0.732™ 1.100 18 _
Fisher's alpha
0.745 ™ 1.499 18 Sk
Margalef Le
0.438" 1.206 18 Szt Richness
Menhinick
N . S
0.315™ 0.299 18 Buzas and Gibson
Evenness
0.048" 1.084 10.001 Equitability sl
Dominance
0.340 " 1.177 18 3o Bt @'5‘)5 09%9
Frequency per square meter Abundance

* Significant differences at 5% and ™ not significant
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Table 3. Abundance and total biomass (g/m?) of each taxa in all quadrates of fired and control forest areas

038355 29%9
Biomass Abundance Y14 ) el
oy &yl p S 2,3 &0 yiol 3o Taxon Common name
Percent g/m? Percent No./m?
28.74 17.21 27.80 82 Megadrilaceae i
Earthworms
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Ants
3.64 218 4.75 14 Bllatodea 1 S e
Cockroaches
11.81 6.69 8.47 25 Spirobolida okl
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Ticks
2.48 1.48 9.49 28 Geophilomorpha oble
Centipedes
1.03 0.62 441 13 Isopoda kSl >
Woodlice
0.35 0.21 4.41 13 Araneae S
Spiders
0.04 0.02 102 3 Microcoryphia ohlallnl e
Bristletails
38.56 23.08 10.51 31 Coleoptera Ol o
Beetles
0.09 0.05 2.37 7 Symphyla e s
Pseudocentipedes
0.02 0.009 0.68 2 Collembola olesly
Springtails
0.03 0.016 1.02 3 Diplura bokes
Two-pronged bristletails
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Snails
; wloy 5,¥
1.25 0.75 1.36 4 Lepidoptera -2
Butterflies
o s
0.13 0.08 169 5 Thysanura slo i ole
Silverfish
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True bugs
100 59.86 100 295 &=
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Introduction: The diversity and abundance of soil fauna in the forest have an important role in nutrient cycle,
and destructive factors (e.g., fire) would cause a disturbance in the balance of soil communities. In the current
study, the effect of fire on biodiversity, richness, abundance, fresh biomass and trophic levels of soil-dwelling
invertebrates in Galandroud forest were investigated and discussed.

Material and methods: This research was conducted in districts 20 and 21 of series 11 from watershed 48 of
Natural Resources and Watershed Management Department of Nowshahr. Ten 30x30 cm quadrates with 30
cm depth were randomly placed in both fired and control forests (20 quadrates in total) across two distinct
using hand-sorting methods. The soils were collected into a pan, and transferred to the laboratory for
identification and measuring the fresh biomass after separating the fauna into plastic bags. Then, the fresh
biomass of soil animals was separately measured using a digital balance (with an accuracy of 0.0001 g) and
then identified at family and order levels. The PAST software was used to calculate the dominance, biodiversity
and richness indices of the soil fauna. Statistical comparisons were done with independent sample t-test using
SPSS software. Moreover, the trophic levels of the soil fauna were determined and the abundance and biomass
of each five main trophic groups were investigated within two fired and control forests.

Results and discussion: Among the identified macrofauna, the earthworms were the most abundant. The
abundance of almost all species was more in the control forests rather than the fire-burned ones, except for
coleopteran beetles and the ants. The total biomass of trophic levels did not show any significant difference
between the two forests, while it’s amount in the burned and control forests was 2.35 and 1.70 g.m?,
respectively. Among detritivore biomass, the biomass of earthworms and coleopteran beetles increased, while
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it decreased for millipedes, slaters, and Diplura in the burned forests compared to the control. According to the
similar studies that have been done so far, most faunal assemblages have shown a negative response to the fire
in the short term, and then their populations revived or even increased compared to the control area.

Conclusion: The results revealed that almost all indices did not show a significant difference between fired
and control forests after 5 years, with an exception for evenness and dominance. These findings reflect the
restoration of the forest and soil fauna communities and return to the conditions before the fire. However,
comparison of the faunal population at trophic levels showed that detritivores in the burned forests experienced
the most reduction among all groups and damaged the most from the fire.

Keywords: Fire, Soil faunal biomass, Hyrcanian forests, Trophic levels, Biodiversity index, Detritivores.
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