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2- Species- area relationship
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1- Evenness index
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Table 1- Planting area, species richness and dominant species of different agricultural productions in Isfahan

province
=i ol SELplls
Crops Horticultural plants
Low - . on . s N
O Gaf sk deay  SEHT s HE agF el ) g
Region ¢ — (,bsx) ; . (yLsa)
Species Dominant I, Species Dominant I,
richness species Pla”?h”b% area  richness species Pla”?h”a% area
o) 29 = 13429 13 M 5550.3
Ardestan Barley Pomegranate '
ool puS It
Isfahan 29 Wheat 532516 16 Pomegranate 2786.3
Sy ol > Ay
Aranobidgol 22 Barley 104817 3 Pistachio 2303
dose B pus s
Borkharomeymeh 22 Wheat 14324 14 Grapes 761
s pus phl
Tiran 21 Wheat 4329.7 15 Almond 4595.5
OBl ps phb:
Chadegan 18 Wheat 17487.5 1 Almond 1051.3
R (o S0 oy
Khomenishahr 20 Potato 33225 13 Pear 1685
Sl ps 955
Khansar 15 Wheat 23676 12 Walnut 21305
Sl 5 555 9 b
Khorobiabanak 1 Barley 1082 8 Date 860
oble> P paS s
Dehaghan 15 Wheat-barley 5165 13 Grapes 1546
P o i e
Sermirum 16 Wheat 21825 11 Apple 23535.2
A el i g
Shahinshahr 22 Wheat 13375 14 Pistachio 1714
e ol puS Jit
Shahinshahr 22 Wheat 13375 14 Pomegranate 3611
oMb ps phb:
Fereidan 20 Wheat 25982 1 Almond 1767
Religh pus phl
Fereidonshahr 15 Wheat 11994 10 Almond 1899.7
Oy Ty pS so
Felavarjan 15 Wheat-rice 8883 9 Peach 1621.4
sl e Jit
Kashan 26 Barley 8001.1 17 Pomegranate 6073.4
s g "9 phb:
Golpayegan 24 Barley-alfalfa 17411 12 Almond 11525
ol T phb:
Lenjan 19 Rice 4074.2 17 Almond 2594.1
)b # IS
Mobarakeh 24 Barley 11189.8 15 Grapes 1385
omb pais oy
Naien 15 Wheat 1132 10 Pistachio 1276.7
Jun_oJu F.L'f F‘JL.
Najafabad 21 Wheat 3624.5 14 Almond 2172.8
s b Sl
Natanz 19 Barley 5918 17 Pomegranate 43718
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Table 2- The percent of planting area of different agricultural productions in different regions of Isfahan province

SEL bl Eyj bls
Obw s Horticultural plants Crops
Region &y )5 Jize ol o Sldgle Olbuiw gl Olgs oW
Tropical Temperate Medicinal Industrial Forage Vegetable Vine  Pulses Cereal
hews) 23.449 2.121 1.217 4.865 5.438 1.033 12.665 3.502 5.310
Ardestan
ol 7.549 2.382 1.305 34.409 19.89 12.193 13.225 0.000 21.75
Isfahan
S 5 ]
Aranobidgol 12.514 0.000 2.790 9.275 2.421 0.714 22.079 0.000  4.095
sl 2 1.701 0.764 0.473 10.205 7.066 0.814 17.489 0.000 5.035
Borkharomeymeh
ﬁl’:ﬂ 0.372 7.719 1.478 0.086 2.673 1.056 0.171 2124  1.440
oS3k 0.000 1.793 0.118 0.162 4.485 9.482 1712  7.693 7.309
Chadegan
A L‘“’ 0.168 2.820 0.017 2.443 1.353 3.940 1.867 0.115 0.737
Khomenishahr
Sldls 0.000 3.633 0.105 0.086 1.463 0.461 0.000 0.086 0.879
Khansar
S 5 595 4537 0.043 2.198 0076 0329 0077 0000 0000 0.503
Khorobiabank
oBle> 1.842 2.058 0.085 0.141 1.166 0.551 0.794  6.889 2.311
Dehaghan
Powew 0.000 40.129 0.406 10.010 3.702 10.377 0.078 48.797  7.402
Semirum
*““”L” 4,554 1.494 2.841 8.886 5.865 1.133 3.407 0.000 5.410
Shahinshahr
Loy 8.765 3.407 0.000 4.302 4.156 0.376 4466 3559  4.747
Shahreza
o2 0.000 3.013 0.338 2.605 8.700 25.139 1.478 10.357 8.308
Fereidan
M”\i’é 0.000 3.239 0.440 0.043 4.153 9.255 0.218 9.989  3.967
Fereidonshar
O\?”w 0.337 2.659 0.203 0.000 3.569 9.620 2209  0.287 2.624
Felavarjan
oLl 15.937 5.355 59.692 6.540 1.036 5.499 7.422  2.641 1.818
Kashan
LKL
O 0.027 1.957 0.609 2.476 13.81 0.964 0.825 3.445 5.497
Golpayegan
“w 0.496 4.267 0.007 0.335 0.781 0.572 0.778  0.057 2.124
Lenjan
ke 0.571 2.182 14.704 1.676 2.955 3.840 0.000 0.459  4.935
Mobarakeh
Nﬁ:n 3.536 1.067 2.029 1.189 0.198 0.357 0.047 0.000 0.472
JL:‘ e 3.732 3.557 2.418 0.005 2.791 1.732 1.696 0.000 0.887
Najafabad
s 9.913 4.344 6.527 0.184 1.997 0.814 7.375 0.000 2.436
Natanz
S 23.884 76.116 1.097 3.431 20.83 9.657 2.383 3.230 59.36

Total
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s o S o ol s Jpane e IS
mdsS CulS yj pdaw a8 Cunl pl et L Al yide (slaisS
S gl A8 wn b S e 5oy peslyaS alS ol
Ol i ) (JLie yloie 4 (Koocheki et al., 2011) .ol
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{Phoenix dactylifera L.) L5 (Juglans regia L.) g3,5 (L.
4 (Prunus persica L.) ¢-l» 4 (Malus domestica L.) o
9 poew «Sihlugyos olusls el ned lagliv ped ) coi
(L Jgse) $290 e SladssS 2jor lo 930
G OV e glaiS slie | SAPSy g glaiss sls
&S Gl Casdly ol (LS lhaol il gla b o jo calises
bol)ﬁjsd.f)l.,.oslﬁbd@ol‘d;17b)’;]aj9olzzﬂ“_’)tﬁ}l§
OS2l 65 o b S g ol g e (25 65 15
Joda) K390 Lls il (2L Y guamo 48 o |y (laisS o)y
20U oldol g biwy) slaglinyed oly; &Y game ) (1
5 sl le oy iy 455 20 L oLslS g Lo s g 565
5395 1> 1y 4365 shass o 268 68 11 L SSLly g 598 oyl yoed
mpllas ) g syl bl SB Glusgas 1> 45 g (oddBl g
s wLs (Oldfield & Alcorn, 1987) siwa <5 sla
033 )5 sbagliwped ) (Bl g (£ Y gaze YL (laS
o8l sy Uy 5l Lol g ) 53 YU LoanlBl £ 51 050
Ol e 457 8L > plin el il clises (ol o
Sbly (Jsine «Ssd ¢ 3 ) ciliseo walBl Jloa b GBlyb 51 ledeo]
L S g ol &S Jb s sl ond dblsl (5,5 Sblo g Jaixe
Sl paldl b o8 s il o )3 (SWSS (Slid (508
oilal gy OY gaze & S g wull g0 (ol ol .ol p )5
2 0l Sl g Sy a3 e ) dilaie S > A
2ole g Mo (Rl oghe BBy g pite (axe bl
2w g alogl S io —cl; OV ginme jl S 0y
EisliS pllips: ke 4 350 s ol |) o &Y e
(Gliessman, 1995) 5,5 s algs <8 > b (6,b Coow 4
e @ ol ) anel> S o Shy (S WS g5
S Jle pl bl (S g9 () 55 ok Jl (S
3 255 (e 855 11 Ay 4 45 SIS 58 (e ol
T e g g9 ol lal Sl (S or S (Blesy
Y game 3l asli dulxe .(Maguran, 1996) >g.
Oy S 0l ol ledsl il calisee (gla oyl idd j> £l
Ol slapbiw el o by e cb 5 4 (3190 (%S
Silse gl (3 Jgas) el (0/192) pyeow 4 (0/830)



219 Lol il (2 g o815 Y guama Gims 5 £955 (omi

Olduo! ylia] Aliseo (5 ybiw soenid 53 (65198 Y grasme ilisio (sogyS APy (ad Ll -3 Joio
Table 3- Evenness index of different agricultural productions in different regions of Isfahan province

SEL ol £y bls
Obw yhenss Horticultural plants Crops
Region F oGS Az s 9. e gldge Clmpws gl Olge oM
Total Tropical Temperate Total Medicinal Industrial Forage Vegetable Vine Pulses Cereal
o) 0.570 0.659 0.715 0.614 0.852 0.526 0.570 0.748 0.472 0871 0.713
Ardestan
IsOfL;(;;‘n 0.830 0.809 0.842 0.513 0.912 0.697 0.506 0.724 0.810 - 0.347
S 5 Ol 0311 0311 ; 0616  0.488 0.046 0792 0781 0443 - 0575
Aranobidgol
s )l 2 0.524 0.738 0.263 0.606 0.797 0.874 0.443 0.997 0.550 - 0.509
Borkharomeymeh
'It)l‘r:n 0.602 0.487 0.653 0.594 0.298 - 0.611 0.561 0.684 0.865 0.489
o3k 0.664 - 0.663 0.564 0.985 - 0.694 0.045 - 0.798 0.926
Chadegan
MU':’ . 0.761 0.526 0.818 0.763 - 0.073 0.594 0.549 0.811 - 0.897
Khomenishahr
s 0.646 - 0.645 0.595 0.708 - 0.490 - - 0.836  0.942
Khansar
Sesss  geg0 0.931 0.744 0604  0.961 0.863  0.636 ; ; - 059%
Khorobiabank
oBle> 0.742 0.556 0.689 0.594 - 0.961 0.642 0.780 - - 0.726
Dehaghan
Powe 0.196 - 0.196 0.580 0.979 - 0.404 0.008 - 0.825 0.270
Semirum
*“WL“’ 0.704 0.656 0.662 0.578 0.996 0.711 0.545 0.789 0.685 - 0.536
Shahinshahr
Lones 0.679 0.223 0.750 0.556 - 0.160 0.637 0.780 0.761 0982 0.724
Shahreza
")’\":’"a 0.583 - 0.583 0.620 0.729 0.352 0.733 0.136 - 1551 0.960
Fereidan
Aedighs P 0.539 - 0.538 0.689 - - 0.728 0.038 - 0.863  0.962
Fereidonshar
")\?”M.B 0.884 - 0.890 0.828 - - 0.715 0.914 - - 0.953
Felavarjan
olsts 0.773 0.567 0.821 0.718 0.342 0.069 0.360 0.751 0.922 0987 0.636
Kashan
oLl 0.807 - 0.827 0.537 0.964 0.377 0.493 0.563 0.313 0566 0.954
Golpayegan
“\"J 0.638 0.580 0.677 0.544 - 0.872 0.484 0.550 - - 0.748
Lenjan
Sike 0.610 0.567 0.618 0.647 0.700 0.690 0.535 0.599 - 0.985 0.854
Mobarakeh
Nﬁsn 0.645 0.423 0.564 0.712 0.999 0.850 0.787 0.723 - - 0.725
’L;‘ e 0.817 0.673 .706 0.583 - 0.540 0.738 0.909 - 0.763
Najafabad 0.783
s 0.758 0.391 0.833 0.645 0.659 0.977 0.515 0.794 0.548 - 0.812
Natanz
oSk - 0.569 0.672 - 0.762 0.569 0.585 0.598 0.659 0921 0.722

Mean
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Table 4- Shannon index of different agricultural productions in different regions of Isfahan province

SEL ol £y gbls
" Horticultural plants crops
Ol e -ad
Region F o G S PARVEY) 5 =29 SR | Gl sl Olgs oM
Total Tropical Temperate Total Medicinal Industrial Fofage Vegetable Vine Pulses Cereal
)| 1.462 0.724 1.646 2.066 0.591 0.729 1.022 1.204 0.655 1.207 0.989
Ardestan
IsOfL;(ﬁ;‘n 2.302 1.121 2.094 1.727 1.002 1.122 0.908 1.166 1.304 - 0.559
S g ol 0342 0342 ; 1904 0677 0051 1009 1083 0615 - 0797
Aranobidgol
dore lgS 2 1.383 0.810 0.632 1.873 0.876 1.407 0.713 0.691 0.604 - 0.705
Borkharomeymeh
T‘T‘r/:n 1.630 0.675 1.566 1.808 0.328 Rare* 0.984 0.777 0.474 0950 0.537
ooy 1.591 - 1.591 1.631 0.683 Rare 1.117 0.049 Rare  0.876  0.642
Chadegan
Aed (e 1.951 0.578 1.883 2.285 Rare 0.050 0.956 0.985 0.562 Rare 0.985
Khomenishahr
slelys 1.605 - 1.604 1.611 0.491 Rare 0.879 Rare - 0.579  0.653
Khansar
Sesus g 415 1000 1.032 1448  0.666 0598 0699  Rare ; - 0654
Khorobiabank
Qe 1.902 0.385 1.654 1.608 Rare 0.666 0.706 1.082 Rare Rare 0.798
Dehaghan
Poos 0.470 - 0.470 1.608 0.679 Rare 0.560 0.006 Rare  0.907 0.187
Semirum
/‘“‘“’WL" 1.857 0.721 1.588 1.785 0.691 1.144 0.877 1.094 0.475 - 0.743
Shahinshahr
Loy 1.793 0.245 1.799 1.811 - 0.222 1.142 1.397 1.055 1.078 0.796
Shahreza
oh2 1.398 - 1.398 1.857 0.801 0.244 1.180 0.189 Rare 1.704 0.665
Fereidan
Aelis b 1.240 - 1.240 1.866 Rare Rare 1.172 0.026 Rare  0.948 0.666
Fereidonshar
Q\?”M.é 1.942 Rare 1.850 2.242 Rare - 1.151 1.267 Rare Rare 1.048
Felavarjan
Kéfh\;n 2.188 0.913 2.040 2.339 0.376 0.047 0.501 1.562 1.278 0.684 0.698
oSl 2.004 Rare 1.984 1.708 0.668 0.415 0.959 1.008 0.217 0.392 0.661
Golpayegan
L‘ém\’_‘;n 1.808 0.934 1.6827 1.601 Rare 0.958 0.943 0.381 Rare Rare 1.038
)k 1.653 0.913 1.423 2.055 0.971 0.758 0.959 0.831 - 1.082 1.185
Mobarakeh
Nﬁ:n 1.485 0.681 0.907 1.927 0.693 0.934 0.864 1.002 Rare - 0.796
’L:‘ cazd 2.157 0.740 1.879 2.150 0.404 Rare 1.050 1.187 0.999 - 0.839
Najafabad
i 2.148 0.629 2.070 1.899 0.457 0.677 0.924 0.872 0.602 - 0.892
Natanz
ﬁ?:; - 0.650 1.547 - 0.503 0.456 0.929 0.777 0.442 0.694 0.762
Rare = Sl
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Fig. 1- Total Shannon index of different agricultural productions in different regions of Isfahan province
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Table 5- Alpha (o) and Beta (B) diversity index in different
climates of Isfahan based on species richness

ol R? z C
Climate

P U 093 0014 1327
Hot desert

Jue e o5 0043 1041
Moderate desert

eSS 083 0032 2125
Cool dry

Jme 0.92 0007 22.41
Moderate

£55 5l 523l e & (1ase 51 15.2) C o 032 (5) dholas s Z 5 C

. Y g T e Le . i

St o6 55 R g b 95 5 62,900 (g 5y bad o) Z 5 W
il o dholeo

C and Z are equation (5) coefficients which C, Z and R? are
Alpha diversity, Beta diversity and correlation coefficient of
equation, respectively.
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Introduction

Agricultural biodiversity has spatial, temporal and scale dimensions especially at agro-ecosystem levels.
These agro-ecosystems that are used for agriculture are determined by three sets of factors: the genetic resources
(biodiversity), the physical environment and the human management practices. Most agricultural areas can be
returned to their natural landscape after subsequent generations. Studies on spatial patterns of species diversity
are fundamental to biological conservation. Agricultural biodiversity is essential to satisfy basic human needs for
food and livelihood security and it is active lymanaged by farmers and many components need human
interference (Maguran, 1996).

FAO estimates that 75% of crop varieties have been lost during the last 100 years. One third of the 6.500
domestic livestock races are endangered. The genetic erosion of crops and livestocks threatens food security.

Plant diversity of usually evaluated by many indexes of which Shannon index is the most important ones.
This index in agroecosystem rarely exists. Koocheki et al. (2004) and Nassiri Mahallati et al. (2005) in
comprehensive surveys evaluated agrobiodiversity of agricultural systems at species variety and cropping
systems for Iran and they found that the diversity at all levels have been declining due to introduction of new
agricultural technology. In consideration to the lack of studies, this study was conducted in order to evaluate the
biodiversity of agronomical and horticultural productions in Isfahan province and to assess relation of
biodiversity and climate.

Materials and methods

This study was performed for Isfahan province in 2014. For this purpose, 24 regions of the province were
selected. Planting area, species richness, species evenness and alpha and beta diversity of different agronomical
and horticultural productions were determined. The information about agronomical and horticultural planting
area for different regions of Isfahan was gathered. Agronomical crops were classified to seven groups; cereal,
pulses, vegetable, forage, industrial crops and medicinal plants and horticultural plant classified into 2 groups;
temperate and tropical fruits. The Shannon index was calculated based on the cultivated area as equation 1. For
determination of distribution condition of the crops we used from evenness index. Alpha and beta diversity was
calculated by spices richness- area equation for different climate of province.

Results and discussion

The result showed that tropical fruits (76.2%) and cereal (59.36%) showed the highest planting area and
medicinal plants (1.09%) were included the lowest planting area in Isfahan province. Semirom and
Borkharomeymeh regions had the highest and lowest horticultural planting area, respectively. The highest
planting area of agronomical products was observed in Isfahan and the lowest amount of the trait was gained in
Khorobiabanak. The highest species richness in horticultural plants was in Kashan, Lenjan and Natanz (17
species) regions and the lowest was obtained in Aranobidgol (with three species) regions, respectively. This
condition was in line with climate of the regions. Ardestan and Isfahan regions were contained the highest (29
species) and Khorobiabanak had the lowest (11 species) species richness of agronomical plants. The highest and
lowest species evenness of horticultural productions was gained in Isfahan (0.83) and Semirom (0.192),
respectively. Felavarjan, Khomeinishahr, Kashan, Nain and Najafabad regions had the highest and Isfahan
region was contained the lowest species evenness of agronomical productions. Many study demonstrated that
there is a positive and high correlation between species evenness and diversity. This condition was true for our
study. The forage and vine crop showed the highest (0.929) and lowest (0.442) Shannon indices, respectively.
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The lowest and highest alpha diversity were observed in moderate and desert-hot climates, respectively. It
because that the planted crop in moderate climate was higher than desert-hot climate. Desert-moderate climate
was obtained the highest beta diversity.

Conclusion

The results showed that tropical fruits and cereal were content the main planting area and medicinal plants
were included the lowest planting area of Isfahan. The highest species richness in horticultural plants was in
Kashan, Lenjan and Natanz regions. Ardestan and Isfahan regions were contained the highest and
Khorobiabanak had the lowest species richness of agronomical plants. The highest and lowest species evenness
of horticultural productions was gained in Isfahan and Semirom, respectively. The lowest and highest alpha
diversity was observed in moderate and desert-hot climates, respectively. Desert-moderate climate was obtained
the highest beta diversity.

Keywords: Alpha diversity, Beta diversity, Evenness index, Richness index, Shannon index
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