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Table 1. Indices of richness, evenness and species diversity.

Formula Reference Indices

R=5S Maguran, 1988 (11) ) sl sk paxls
Species richness index

E = _p_ Peet, 1974 (\£) P S sl
Ln($) N Pielou’s evenness index
H' = — ¥'[P, Ln B Peet, 1974 (1£) S Sl

Shannon-Wiener’s diversity index
A=1-y[Res) Hill, 1973 () o 5 2
Nj (Nj-1)

Simpson’s diversity index

N) Laﬁjftng(m)eﬁa.}jfﬁ Sl e =P et S sl =S

S= Number of species, Pi= The ratio of individuals in i-species (n;) to total species (N)
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Table 2. Plant composition, life form and species density of soil seed bank in grazing area.

e 3 S Ll (815

S G G s ol st L IS : 5
45 olep i 2 s S5 N drs Seed density per m’
Scientific name of the species Persian name Family Life form  Growth form
0-5 cm 5-10 cm
. . . . . Ol T
Pistacia atlantica subsp. mutica ] ’ Ph 0.22 0.013
Anacardiaceae Tree
OLS1 5l pESEs
Acer monspessulanum S e = Ph 0.12 0.005
Aceraceae Shrub
. ot e I s
Amygdalus elaeagnifolia 351 S i Ph 0.0035 0
Rosaceae Shrub
L 1Y) Olis ke A )
Daphne sp. (a5 widls : Ph 0.005 0.001
Thymeleaceae Shrub
ol Y e
Amygdalus scoparia Salsby s =2 Ph 0.048 0.001
Rosaceae Shrub
A - s e € st
Prunus serotina sy JU St I T Ph 0.0025 0.011
Rosaceae Shrub
R Ol,;»j A s
Ephedra sp. BEY ’ Ph 0.003 0.002
Ephedraceae Shrub
SRty Y
Hordeum glacum oA o A Th 0.9975 0.034
Gramineae Grass

£a



IYAR (1) o )lond dTY) s S 5 g2 (59Ud 9 pgle (o sig sy & pubd

-y J ‘9.)?. aalsl
Continue Table 2.
L N N e
PN LY o3l gl o K - )
©5 f e éf s o Seed density per m
Scientific name of the species Persian name Family Life form Growth form
0-5 cm 5-10 cm
Sl .
Mentha longifolia Sy O e Ge 0.0005 0
Labiatae Grass
Ol ;
Solanum nigrum ol g 2L e o Th 0.003 0
Solanaceae Grass
. SledS | 3
Bromus sp. ke 5 o o Th 0.0015 0
Gramineae Grass
. OLEMBL ;
Medicago minima o A g IR oA He 0.0005 0
Papilionaceae Grass
e .
Holosteum sp. S e oA Th 0.0005 0
Caryophyllaceae Grass
s .
Lypyrodiclis sp. S e oA Th 0.0005 0
Caryophyllaceae Grass
Sl .
Aegilops sp. RO o oA He 0.0075 0
Gramineae Grass
. ) OLIMEL 'y
Trigonella elliptica S5l s o e Ch 0.0305 0.0095
Papilionaceae Bush

Gl ey ez 5b) coasls Ch oo gny S o He (b 55 :Ge oy 5 Th (o5 56 Ph
Ph: Phanerophyte, Th: Therophyte, Ge: Geophyte, He: Hemicryptophyte and Ch: Chamaephyte (according to the
Raunkiaer’s biological classification)

G e 55 S S (IS (ST 5 g ) p AL S 5 Y Jgur

Table 3. Plant composition, life form and species density of soil seed bank in exclosure area.

e 3 ok (SIS

S 68 cﬁfjl.avu o3l sl ) S s ) 5
. . . . . Seed density per m
Plant species Persian name of the species Family Life form  Growth form
0-5 cm 5-10 cm
o . . Oblazy N
Pistacia atlantica subsp. mutica “ ; Ph 1.038 0.0165
Anacardiaceae Tree
Sl 3l ot
Acer monspessulanum ¢~<_5 I =l Ph 0.0595 0.002
Aceraceae Shrub
. Sl ¢ o
Amygdalus elacagnifolia O30 o F ke Ph 0.0015  0.0005
Rosaceae Shrub
A e il s
Daphne sp. (K wils e =2 Ph 0.009 0.001
Thymeleaceae Shrub
Sl ¢ o
Amygdalus scoparia Salsly o =l Ph 0.031 0.002
Rosaceae Shrub
} Sl ¢ o
Prunus serotina s AU S w2 Ph 0 0.0075
Rosaceae Shrub
A oL f i
Ephedra sp. 13! I = Ph 0 0.001
Ephedraceae Shrub
Sl .
Hordeum glacum B O e Th 0.64 0.004
Gramineae Grass
Ol :
Solanum nigrum ol g 2L e e Th 0.001 0.0005
Solanaceae Grass
. OlatS :
Bromus sp. sl O e Th 0.02 0
Gramineae Grass
Sl .
Stipa sp. e o S He 0.0055 0
Gramineae Grass
. . . . . Oyl ams )
Ficus johannis =5 el 7 ¢ Ph 0.002 0
Moraceae Shrub
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Continue Table 3.
. P A . o e
Ry L3N o3l gl ey IS5 - )
PR €5 obp >y - B 0 Seed density per m”
Plant species Persian name of the species Family Life form Growth form
0-5 cm 5-10 cm
Olesls ('
Artemisia sp. s o= e Ch 0.001 0
Compositae Bush
S .
Galium aparine thss R oA He 0.002 0
Rubiaceae Grass
Sl .
Erodium sp. SISy O o He 0.0005 0
Gramineae Grass
Fumaria sp. o el o oA He 0.0005 0
Papaveraceae Grass
Sy a s .
Chenopodium sp. Sk s c oA He 0.0025 0
Amaranthaceae Grass
e OLEMBL 'y
Astragalus sp. 05 IR cex Ch 0.0005 0
Papilionaceae Bush
) ) OLIMEL "'y
Trigonella elliptica S5l ades o e Ch 0.032 0.004
Papilionaceae Bush
P Ol s 5~ ;
Amaranthus blitum 0358 g b g oA He 0.008 0
Amaranthaceae Grass
R Olesls ;
Taraxacum sp. Sasl § o oA He 0.0025 0
Asteraceae Grass

Gl ey ez 5b) coasls Ch oo gny S on He (b 55 :Ge oy 5 Th oy 56 Ph

Ph: Phanerophyte, Th: Therophyte, Ge: Geophyte, He: Hemicryptophyte and Ch: Chamaephyte (according to the
Raunkiaer’s biological classification)

.(-\)0 3 le.&d).\;-) b}:..a )\J&M Lsuufjij e o )\J&M JS\ JMLJ.:CU 9 Lf:"ijj

S A Sl ol g andllaes s ge Jolge S iloly Jdod a0 -8 Jgder
Table 4. Analysis of variance for the effect of studies factors on seed number of soil seed bank.

Sig . Sl Sl Sla o g pozes b3l s S i Cdo
Mean Squares ~ Sum of Squares  Degrees of Freedom Change Source Attribute
0.01 7.03 362750.54 362750.54 1 o
Growing season
0.58 0.3 15457.77 15457.77 1
Exclosure
WAL
0.00 17.02 87762697 877626.97 1 TERT
Canopy cover
072 0.12 6203.26 6203.26 1 X b sl
. BEURIStY
Growing season*Exclosure
LU x s b Number of
04 07 36515.86 36515.86 1 TR T e seed
Growing season*Canopy cover
061 025 13278.08 13278.08 1 B
Canopy cover*Exclosure
018 179 9260629 92606.29 1 TERE X ot bt
Growing season*Exclosure*Canopy cover
Uast
51546.26 8041217.04 152
Error

o)
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Table 5. Analysis of variance for the effect of studies factors on richness and evenness of soil seed bank.

63')] a3

Sl e ke .. ;
sig F I\J/; o o b . e s o
can Sum of Squares cgrecs o Change Source Attribute
Squares Freedom
0.00 4393 73.89 73.89 1 oo Jab
Growing season
0.66 0.18 0.31 0.31 1 =+
Exclosure
Rt
0.00 104.78 176.22 176.22 1 TTRE
Canopy cover
077 08 0.13 0.13 1 B s b
Growing season*Exclosure L
- . ) . Richness
STt .
009 2386 481 481 1 IR X st S
Growing season*Canopy cover
089 0.1 0.02 0.02 1 *oag
Canopy cover*Exclosure
“on G bl . N
077 008 0.13 0.13 1 TR Xt Bt
Growing season*Exclosure*Canopy cover
et
1.68 262.36 152
Error
002 524 0.64 0.64 1 s b
Growing season
0.33 0.94 0.11 0.11 1 =
Exclosure
Rt
0.00  14.44 1.78 1.78 1 TTRE
Canopy cover
085  0.03 0.00 0.00 1 X s Jad K
Growing season*Exclosure
PYPAY : 5 Pielou’s
052 0.67 0.05 0.05 1 AERgE X s Jt evenness
Growing season*Canopy cover
013 2.28 0.28 0.28 1 toRe
Canopy cover*Exclosure
“on G bl . N
065 02 0.02 0.02 1 R X ot
Growing season*Exclosure*Canopy cover
et
0.12 13.34 108
Error

oy



Ol 9 (§330 (sl

S d S s gl el g andlass) g Jal e S uilsly o sa 20 =1 g
Table 6. Analysis of variance for the effect of studies factors on diversity indices of soil seed bank.

Slappe 6Ske Slaje paazme (@3l ar

sig F Mean Sum of Degrees of < .
Change Source Attribute
Squares Squares Freedom
0.00 8.72 0.39 0.39 1 oo Jeb
Growing season
0.39 0.75 0.03 0.03 1 =+
Exclosure
Rt
0.00  20.72 0.94 0.94 1 TTRE
Canopy cover
086  0.03 0.00 0.00 1 B s b
Growing season*Exclosure O o § 55
Simpson’s
067 0.8 0.01 0.01 1 AT s b diversity
Growing season*Canopy cover
017 191 0.08 0.08 1 *oag
Canopy cover*Exclosure
092 001 0.00 0.00 1 SRRl B s b
Growing season*Exclosure*Canopy cover
et
0.04 491 108
Error
000  11.83 1.51 151 1 s Jt
Growing season
0.51 0.43 0.05 0.05 1 =+
Exclosure
Rt
0.00 2547 3.26 3.26 1 TTRE
Canopy cover
085 003 0.00 0.00 1 X ot &
Growing season*Exclosure s —0pls
s s . . Shannon-
041  0.67 0.08 0.08 1 AT s b Wiener’s
Growing season*Canopy cover diversity
0.18  1.82 0.23 0.23 1 *oRg
Canopy cover*Exclosure
094 0.00 0.00 0.00 1 R X ot
Growing season*Exclosure*Canopy cover
et
0.13 13.81 108
Error

oy
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Figure 1. Mean comparison of the effect of growing season (A) and canopy cover (B) on richness.
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Figure 2. Mean comparison of the effect of growing season (A) and canopy cover (B) on number of seeds.
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Figure 3. Mean comparison of the effect of growing season (A) and canopy cover (B) on the biological index of Pielou.
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Figure 4. Mean comparison of the effect of growing season (A) and canopy cover (B) on Simpson's biodiversity index.
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Figure 5. Mean comparison of the effect of growing season (A) and canopy cover (B) on Shannon-Wiener

biodiversity index.
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Abstract

Background and Objectives: Assessment and evaluation of soil seed resources in an ecosystem
provide valuable information about the status of plant composition in that ecosystem. The
information obtained from these studies will lead to better understanding and recognition of
vegetation cover conditions in that area. In this study, for the first time soil seed potential in the
Baghe-Shadi protected area in Yazd province was studied.

Materials and Methods: At first, two grazing and exclosure areas were selected in the Baghe-Shadi
forest site of Yazd province with similar type. Then, in each area 20 circular plots were measured in
a radius of 12 meters. Samples were taken from the soil seed bank, up to 10 cm soil depth in two
depths (0-5 and 5-10 cm) under the canopy and also outside the canopy in two growing seasons
(spring and autumn). Density, composition and species richness of soil seed bank samples were
estimated by combined method (extraction of large seeds and germination of small seeds).

Results: Soil depth showed significant effects on soil seed bank. The effects of spring and autumn
growing seasons were different on soil seed bank and autumn season showed a higher rate than the
spring in terms of number, density and numerical values of biodiversity indices. Also, according to
the results, the number and density of seed bank under crown cover was higher than outside and the
exclosure had no significant effect on soil seed bank. The results of independent t-test showed that
there is no significant difference between grazing and exclosure areas, but grazing area had higher
seed numbers than the exclosure area. The results of analysis of variance showed that growing
season and crown cover had significant effects on all studied parameters of the soil seed bank. Also
comparison of numerical biodiversity indices of soil seed bank between grazing and exclosure areas
showed that species richness, Simpson, Shannon-Wiener and Pielou evenness were significantly
higher in autumn season than spring and below the crown cover than the outside.

Conclusion: The area under grazing produces enough seed of different species, but the seedlings are
likely destroyed by livestock after emergence. In fact, due to seed density and diversity of soil seed
bank it can be concluded that in this forests exclosure alone can guarantee forest regeneration. But, it
seems that measures must be taken to fix the problems of Amygdalus scoparia droughts and pests,
especially timber beetles.

Keywords: Baghe-Shadi forest of Yazd, Index of biodiversity, Protected and exclosure areas,
Soil seed bank
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