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Table 1. Scientific Name, Family Name, Relative Frequency, Relative Uniformity, Relative Density, Relative Coverage, and
Relative Dominance of weed species in the botanical garden of University of Tabriz.

Relative Relative Relative

Frequenc  Uniformit  Relative Coverag Relative
Scientific Name Family Name y y Density e Coverage
Hordeum murinum L. Poaceae 4.25 12 38.25 189 73.38
Arctium lappa L. Asteraceae 425 116 4118 246 44.61
Bromus tectorum L. Poaceae 131 461 20.84 8.36 35.11
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Veronica persica Poir.

Rubia tinctorum L.

Cirsium arvense (L.) Scop.
Gallium tricornutum Dandy
Chenopodium murale L.
Agropyrum repens (L.) P. Beauv.
Taraxacum syriacum Boiss.
Convolvulus arvensis L.

Poa bulbosa L.

Asperugo procumbens L.

Euphorbia heteradenia Jaub. & Spach.

Polygonum aviculare L.
Falcaria vulgaris Bernh.
Muscari neglectum Guss.
Chenopodium album L.
Urtica dioica L.

Trifolium pratense L.
Daucus Carrota L.

Potentilla reptans L.

Lactuca serriola L.
Medicago sativa L.

Salvia virgata Jacq.
Cardaria Draba (L.) Desv.
Stellaria media (L.) Vill.
Rumex crispus L.

Cuscuta monogyna Vahl
Fumaria vaillantii Lois.
Sisymbrium irio L.

Achillea Wilhelmsii C. Koch.
Ixillirion tataricum (pall.) Herb.
Onobrychis bungei Boiss.
Thlaspi arvensis L.
Alopecurus myosuroides Hudson
Tragopogon graminipholius DC.
Plantago major L.

Dactylis glomerata L.
Glycyrrhiza glabra L.
Plantago lanceolata L.
Ranunculus arvensis L.
Juncus sp.

Poaannua L.

Achillea Bieberesteini Afan
Allium atroviolaceum Boiss.
Cerinthe minor L.

Cyperus rotundus L.

Silene conoidea L.

Acroptilon repens (L.) DC.

Scrophulariaceae
Rubiaceae
Asteraceae
Rubiaceae

Chenopodiaceac

Poaceae
Asteraceae
Convolvulaceae
Poaceae
Boraginacea
Euphorbiaceae
Polygonaceae
Apiaceae
Liliaceae

Chenopodiaceac

Urticaceea
Fabaceae
Apiaceae
Rosaceae

Asteraceae
Fabaceae
Lamiacea

Brassicaceae
Caryophillaceae
Polygonaceae
Cuscutaceae
Fumariaceae
Brassicaceae
Asteraceae
Ixillirionaceae
Fabaceae
Brassicaceae
Poaceae
Asteraceae
Plantaginaceae
Poaceae
Fabaceae
Plantaginaceae
Ranunculaceae
Juncaceae
Poaceae

Asteraceae

Alliaceae
Euphorbiaceae
Cyperaceae

Caryophyllaceae

Asteraceae

4.25
4.25
3.92
4.25
3.59
0.65
4.25
3.27
2.94
3.27
3.92
3.59
2.94
3.92
1.96
2.29
2.61
3.59
0.33
2.94
0.98
2.29
2.29
1.96
2.29
0.33
1.96
2.29
1.63
131
0.98
0.98
0.65
0.98
0.98
0.65
0.33
0.65
0.65
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

751
6.92
5.82
4.79
4.08
2.01
3.34
3.79
15
241
3.15
2.35
2.27
231
2.02
14
1.38
1.25
0.81
1.74
1.83
0.66
1.34
1.01
0.7
0.05
112
0.69
0.57
0.33
0.29
0.37
0.19
0.2
0.16
0.11
0.45
0.13
0.1
0.08
0.05
0.1
0.09
0.06
0.06
0.06
0.05

7.952
2.081
0.846
2.851
1.533
4.982
0.224
0.985
2.476
1.261
0.453
0.722
0.829
0.215
1.237
0.784
1.195
0.134
2.646
0.216
0.625
0.102
0.201
0.369
0.056
0.043
0.086
0.041
0.405
0.028
0.196
0.162
0.422
0.025
0.012
0.068
0.029
0.005
0.007
0.134
0.094
0.015
0.012
0.011
0.005
0.003
0.006

4.26
4.1
5.17
3.05
2.02
2.7
1.89
1.26
2.07
1.74
0.97
0.87
1.19
0.39
1.43
1.9
0.69
0.53
17
0.47
0.92
1.23
0.43
0.51
0.71
3.18
0.26
0.32
0.63
0.08
0.19
0.12
0.36
0.07
0.12
0.09
0.1
0.04
0.02
0.13
0.05
0.07
0.03
0.02
0.01
0.01
0.01

23.97
17.34
15.76
14.94
11.23
10.35
9.702
9.305
8.995
8.671
8.504
7.543
7.223
6.843
6.651
6.367
5.881
5.516
5.476
5.365
4.354
4.286
4.255
3.858
3.753
3.552
3.424
3.343
3.247
1.74
1.656
1.636
1.628
1.283
1.273
0.916
0.903
0.822
0.782
0.675
0.522
0.515
0.46
0.424
0.408
0.405
0.396



Descurainia Sophia (L.) Webb ex Prantl Brassicaceae 033 0.05 0.002 001 0.388
Anchusa italica Retz. Boraginacea 033 0.03 0.003 0.01 0.361

Table 2. Shnon-Winer, Species Numbers, Species Uniformity, Simpson and Simpson Dominance indices for different sections
of the botanical gardens of University of Tabriz.

Botanical Sec. Shnon-Winer Species Numbers Species Uniformity Simpson Simpson Dominance
Sec. 1 0.86 20 0.29 0.07 14.78
Sec. 2 2.09 35 0.59 0.19 5.17
Sec. 3 2.10 26 0.64 0.17 5.84
Sec. 4 1.86 18 0.65 0.21 471
Sec.5 1.30 14 0.49 0.49 2.04
Sec. 6 0.93 25 0.29 0.68 1.46
Sec. 7 0.61 20 0.20 0.79 1.26
Sec. 8 1.80 24 0.57 0.26 3.78
Sec. 9 1.96 25 0.61 0.19 5.20
Sec. 10 2.25 31 0.65 0.19 5.35
Sec. 11 2.36 25 0.73 0.16 6.43
Sec. 12 2.00 24 0.63 0.26 3.92
Sec. 13 241 32 0.70 0.17 6.03

S e S el s A8 e WU Y asdsd 4 g S
L b 4 Ced LGS LGS G (62 pes ol
sl Ll GV S 5 0LE 3l 2y (£ 500) anks
S b Ll e anked G ys G acale an oyl f‘}SJﬁ*‘.’"
ALY axdas s ba Sl e S i ey sl
33 el esls LS rlﬁl@ S ) oadd s el edalie 48
das o LY opled askas 4 s 1) VWV S a5 ) (IS

R Cad i T

Clises lalad w53 55 g0 b b Sl & 05050 b b per
Slabad (50 as e UL S acdle b S s B 1 gL
sdalie Koo olakad U Y ankad o sl o it addllas 3550
ol ;s (Acroptilon repens (L.) DC.) asl (" Jsdr) A
el Ju

L s 5 4 (Descurainia sophia (L.) Webb ex Prantl)

s (Anchusa italica Retz)

Sl
e 31 (0 Jsdm 3 el ols QLI YY 5V Y slaus
Slalad s 53 a8 dizeea ¥ oankad 3 ol odalive glad 58

ol YU (Soen CA LT & bss o ol SLs i sy

30 BRGNS (owlind oL EU liee ilahad g0 ble £ dmnlio (g1 (5315 4> 33 5 (tODS) ouwd ssaliie t Joua .V Jgua

Table 3. t observation table (tobs) and degree of freedom for weed diversity comparison in different sections of the botanical
garden of University of Tabriz.

tobs Sec.1 Sec.2 Sec.3 Sec.4 Sec.5 Sec.6 Sec. 7 Sec. 8 Sec. 9 Sec.10  Sec.11  Sec.12  Sec.13
Se((:i.fl 9.75* 9.69* 7.88* 3.76* 0.72" 2.74* 8.23* 9.18* 10.34* 8.02* 5.59* 8.56*
Sec. 2 987 0.07"™  1.53™ 5.87* 9.73* 12.74* 2.12* 0.95m™ 1.06™ 1.35™ 0.51m™ 1.69™
Sec. 3 851 439 1.58™ 5.87* 9.66* 12.62* 2.17* 1.01m™ 0.99m™ 1.3™ 0.57m™ 1.63™
Sec. 4 1096 0 787 4.18* 7.75* 10.67* 0.46" 0.65™ 2.51* 2.46* 0.84™ 2.81*
Sec. 5 559 273 476 742 3.38* 6.56* 4.08* 5.13* 6.67* 5.51* 4.55* 5.95*
Sec. 6 1012 581 885 604 2584 3.87* 8.17* 9.16* 10.31* 7.84* 7.56* 8.39*
Sec. 7 1435 1176 989 1023 512 958 11.52* 12.35* 13.10* 9.73* 10.01* 10.33*
Sec. 8 1052 990 1090 882 791 981 1014 12m™ 3.14* 2.88* 1.3m™ 3.27*
Sec. 9 1042 407 772 425 638 833 1082 553 2 2.05* 0.3™ 241*
Sec. 10 847 438 525 185 289 850 1211 934 370 0.53™ 1.44m 0.84
Sec. 11 381 0 294 263 280 267 411 402 205 48 1.65m™ 0.25™



Sec. 12 678 97 606 491 590 291 547 445 307 277 234 1.96*
Sec. 13 704 275 561 232 530 477 663 506 298 211 111 340
"s: not significant, *: significant at 5% probability level.
{CA) ks 301 52 slodle (ST 0038 angd Jsl ys00 o 41 bty (uilylg £ Jgin
Table 4. Variance extracted for first four axes of Correspondence Analysis (CA).
Axes 1 2 3 4
Eigenvalues 0.17 0.167 0.129 0.104
Cumulative percentage of variance 16.6 33.0 45.7 55.8
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Figure 1. Byplot of Correspondence Analysis for weed species distribution (small cycles and their codes shown in table 5) and

different sections of the garden (large cycles and section codes).
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Table 5. Order (code used for Correspondence Analysis), presence or absence of different weed species in different sections of
the botanical garden of University of Tabriz.

w
D
o

w
D
o

w
D
o

Sec.

Sec.

Sec.

Sec.

Sec.

order Scientific name ic' 2 gc. ic' esc. 6 e;c. 8 9 10 1 12 13
1 Achillea Bieberesteini Afan 0 0 1 0 0 0 0 0 0 0 0 0 0
2 Achillea Wilhelmsii C. Koch. 0 1 1 0 0 1 0 0 0 1 0 0 1
3 Acroptilon repens (L.) DC. 0 1 0 0 0 0 0 0 0 0 0 0 0
4 Agropyrum repens (L.) P. Beauv. 0 1 1 0 0 0 0 0 1 0 0 0 0
5 Allium atroviolaceum Boiss. 0 0 0 0 0 0 0 0 0 1 0 0 0
6 Alopecurus myosuroides Hudson 0 0 0 0 0 1 0 0 0 0 0 1 0
7 Anchusa italica Retz. 0 1 0 0 0 0 0 0 0 0 0 0 0
8 Arctium lappa L. 1 1 1 1 1 1 1 1 1 1 1 1 1
9 Asperugo procumbens L. 0 1 1 1 0 0 0 1 1 1 1 1 1
10 Bromus tectorum L. 0 1 0 1 0 1 1 1 1 1 0 1 1
11 Cardaria Draba (L.) Desv. 1 1 1 0 0 1 1 1 0 0 0 1 0
12 Cerinthe minor L. 0 0 0 0 0 0 0 0 0 0 0 0 1
13 Chenopodium album L. 0 1 0 1 0 0 0 0 0 1 1 1 1
14 Chenopodium murale L. 0 1 1 1 1 1 1 0 1 1 1 1 1
15 Cirsium arvense (L.) Scop. 1 1 1 0 1 1 1 1 1 1 1 1 1
16 Convolvulus arvensis L. 1 1 1 0 0 1 1 1 1 1 0 1 1
17 Cuscuta monogyna 1 0 0 0 0 0 0 0 0 0 0 0 0
18 Cyperus rotundus L. 0 0 0 0 0 0 0 0 0 0 0 0 1
19 Dactylis glomerata L. 0 0 0 0 0 0 0 0 0 1 0 0 1
20 Daucus Carrota L. 1 1 1 0 1 1 1 1 1 1 1 1 0
Descurainia Sophia (L.) Webb
21 ex Prantl 0 1 0 0 0 0 0 0 0 0 0 0 0
Euphorbia heteradenia Jaub. &
22 Spach. 1 1 1 0 1 1 1 1 1 1 1 1 1
23 Falcaria vulgaris Bernh. 1 1 0 0 0 1 0 1 1 1 1 1 1
24 Fumaria vaillantii Lois. 1 1 0 0 0 0 0 0 0 1 1 1 1
25 Gallium tricornutum Dandy 1 1 1 1 1 1 1 1 1 1 1 1 1
26 Glycyrrhiza glabra L. 0 0 0 0 0 0 0 0 0 0 1 0 0
27 Hordeum murinum L. 1 1 1 1 1 1 1 1 1 1 1 1 1
28 Ixillirion tataricum (pall.) Herb. 0 0 0 0 0 0 0 1 1 1 0 0 1
29 Juncus sp. 0 0 0 0 0 0 1 0 0 0 0 0 0
30 Lactuca serriola L. 1 1 1 0 0 1 1 0 1 1 1 1 0
31 Medicago sativa L. 1 1 1 0 0 1 1 1 1 1 1 0 1
32 Muscari neglectum Guss. 1 1 1 1 0 1 1 1 1 1 1 1 1
33 Onobrychis bungei Boiss. 1 0 1 0 0 0 0 0 0 1 0 0 0
34 Plantago lanceolata L. 0 0 0 0 0 0 1 1 0 0 0 0 0
35 Plantago major L. 0 1 0 1 0 0 0 0 0 0 0 0 0
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36 Poa annua L. 0 0 0 0 0 0 0 1 0 0 0 0 0
37 Poa bulbosa L. 0 1 1 1 0 1 0 1 1 1 1 1 1
38 Polygonum aviculare L. 1 1 0 1 1 1 0 1 1 1 1 1 1
39 Potentilla reptans L. 0 0 0 0 0 0 0 1 0 0 0 0 0
40 Ranunculus arvensis 0 1 1 0 0 0 0 0 0 0 0 0 0
41 Rubia tinctorum L. 1 1 1 1 1 1 1 1 1 1 1 1 1
42 Rumex crispus L. 0 1 0 0 0 1 1 1 1 0 0 1 1
43 Salvia virgata Jacq. 1 1 1 1 0 0 0 0 1 1 1 1 1
44 Silene conoidea L. 0 0 0 0 0 0 0 0 0 0 0 0 1
45 Sisymbrium irio L. 0 1 1 1 0 0 0 1 1 1 1 0 1
46 Stellaria media (L.) Vill. 0 1 1 1 0 1 0 0 1 1 1 0 1
47 Taraxacum syriacum Boiss 1 1 1 1 1 1 1 1 1 1 1 1 1
48 Thlaspi arvensis L. 1 0 1 0 1 0 0 0 0 0 0 0 0
49 Tragopogon graminipholius 0 0 0 0 0 0 0 1 1 0 0 0 1
50 Trifolium pratense L. 0 1 1 0 1 1 1 0 0 1 1 0 1
51 Urtica dioica L. 0 1 0 1 1 1 0 0 0 1 1 0 1
52 Veronica persica Poir. 1 1 1 1 1 1 1 1 1 1 1 1 1
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Abstract

lentification and survey of weed distribution in fields and gardens is a main step for the management of these unwanted
plants. The objective of the present investigation was identification and assessment of community indices, similarity,
and distribution of weed species in the botanical garden of the University of Tabriz. In order to achieve this purpose,
data sampling from weed species was performed by grid method (5 m x 5 m) in 13 sections of the botanical garden.
Totally, 52 weed species from 25 plant families were recorded in different sections of the garden. Poaceae and
Asteraceae with family dominance indices of 131/1 and 54/19, respectively, were the dominant plant families. Wall
barley (Hordeum murinum) and cheatgrass (Bromus tectorum) with dominant indices of 73/38 and 35/11, were the first
and the second dominant grass weeds. Burdock (Arctium lappa) and Persian speedwell (Veronica persica) with
dominant indices of 44/61 and 23/97, were the first and the second dominant Dicot weeds. Maximum and minimum
species diversity with Shannon-Wiener indices of 2.41 and 0.61 were observed in sections 13 and 7, respectively.
Maximum and minimum richness were found in sections 2 and 5, respectively. The highest amount of Simpson
dominance index in section 1 (14.78), indicates dominance of some weed species and reduction in uniformity of species
distribution and species diversity in this section. Dodder (Cuscuta monogyna), as an important shoot parasitic weed,
with relative dominance index of 3.55 out of 400, was one of the invasive weed species present in this garden. Presence
of this parasitic weed in only one section of 13 surveyed sections, is an alarm for other sections.

Key words: Botanical garden, relative dominance, richness, species diversity, weed



