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Table 1- Physical and chemical characteristics of field soil before planting

Wl s S
S bl i o ) o Joloo ) b el oo
. Absorbable Total Organic i s .
Soil Absorbable . Soluble Sand Silt Clay
phosphorus nitrogen carbon pH . . .
texture potassium (m/kg) o) o salts ) * &
(mgrkg) (ds.cm
. ’ 211 6.36 0.14 1.44 0.41 7.46 10 46 44
Silty-clay

glol Sliiod ange 5l (Ol ool llol 08)) aois” 54

2 S Do & CES S A g5 sh s JW e s
by el TVIO lacks, alold 5 syl ¥ b Y Gac
o) sleals (o als wir a azg b ad el UL ST
(e fo 0 9 TO) ogllas o515 4 o) Sz Wl
Jsb 5 6kl i S5 S5 B F ab e o 3L clawisy
e 595V BY o (S gy 4 eolS s el 0 090
Jelse 5l sl aeyre salojl o) Jobo plas o 283 plxil
30 sladile bojlee 09 (5390 Dt g LS slags Lo
095 Ml pys S 13 08 Gl e Sy g (S ey D9
olS Suiglsnied (S, al>pe )0 285 Ojse wS W
odds o sloged ) 4 b gunS aoyn A0 B AD sg90>)
3l e g, Hlade g ails o Sl (6,505l jelaie a4y (Aing
L ol ools Lolasl uﬁg.Lc)’T 0,98 b jshie pl 4 a5 iy
by Loy ladls g, e b ol anils Jyol Cule,

(Folchetal., 1957) i (5,505l 75l

ot} £33 Slo S 5 S
Dlpss Wg) @ rSoll g (Fum) 985 (owyp sobaie 4
Comez p by oLS g (sald 065 Joli S ousS Lol
b iy ) 4, b Sl pges Ky 2 50 slacile
R slacale r"'ﬂ); (C"':’b)'.‘ ‘\'L’)"‘) o, J"“s uu‘ 9 (@9“6
Jeaz 10 4oy 40 0uls coline o slacale ol (5,50l

Sl 0as ools las ¥

slSsh b al ead o5 glac,s LB s sl
ol ialesT sl los s alool 1,5 aw b ol elS
Olyie 4 (B8 )0 53 Ve g ) yho) mhaw )3 (als 058
iy HlS culs 3 (Khadem et al., 2014) Lol fole
5 Sle g Ablids oy i (Shidg oS CulS pac)
9V =B DS e ok vy o8 Jule Glyie 4 (ladis>
@ yolis ot jl (6T slr jolate 05 2 VIO (T (20
S MO K0Ss 1 lol sla S alols (als 3557 55 S99
1 10 5 58 oS e alold s a8 S L
sl 5 b 5 S ot Jold e (g5loslel
33 b all S ad 5,5l Lame 4 VYA ole ail
3 59l bolis qie 5l (old 355 adgl yi args Slios ol
hzyl Lo Lo S5 a3 ongy LalS” g uly o by (gissS
5yt s Slhlos b s 5 05 ailsl S a4
S w5155 )T bylie S b e ol Yo b Jho os
X iy 4 gladss 5 il 5 Al yopy ki
Bullied etal., ) oz «3,5 Lai o S ;00 55LS A+ 50-
Ay 0,99 Jsb jo (Sl cuslie 1Sy 4 azg L (2002
olals 83 plxml b S kb glol (oidy plalS
Syl YO )b o (oo 5 ale e gl o idg
18,5 1 5l dms s 0ails S S & giless, awsgs 1YAS
sl il pley o) atie 93 Do 4 (SL @ LAbg GlalS

23,5 bl ac 10 (69, o> Oldas (HlaLS od oawg



S 9 bl

ory

IS As 0 y0 oud susline j b sbycale -V Jguo

Table 2— Observed weeds in sesame field
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Weeds name Scientific name
3L Sorghum halpense
Johnson grass
@'r’w S Convolvulus arvensis
Field bindweed
Lo s .
Ot G Glycyrrhiza glabra
Licorice
> Jor Sinapis arvensis L
Wild mustard

B aly, ousS gl
Redroot Pigweed
S 5
Eyelashes
3y
Flavonoids
o).?d.o.L»
White goosefoot
>
Common purslane

Amaranthus retroflexus
Tribulus terrestris
Xanthium strumarium
Chenopodium album

Portulaca oleracea
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Table 3- Variance analysis of effects of animal manure and cover crops on the measured traits of sesame and weed density

Slapo (il
Mean of squares
S e . : ; . "
¥ gl S 28 o ile o515 20 o0 ile o515 sladio
[Chd) . R .o .
S.0v o Jol 6,10 g aiges 099 5,10y diges 4ils o Sloc o9y 0097 Gt
Weed density inthe  Weed density inthe ~ Grain yield Oil
first sampling second sampling amount
Sk
2 45.37™ 5.9.98™ 12827.37™ 0.14™ 2188209™
Block
ST
. 2 6011.11™ 283.52™ 696818.78™ 0.17™ 7853097"
Animal manure
(old 355 ;0 Sob) ol sl
Main error (Block*Animal 4 585.64 45.40 25506.64 0.009 553837
manure)
gy obS - y . -
3 18509.87 597.29 480501.50 0.065™ 30560153
Cover crop
Ly oS o el 0gS
S G O
. e 6 8998.76"™ 406.87™ 4138.94" 0.14" 2615493™
Animal manure*Cover crop
=P sl
. 18 4607 159 14307 0.123 2226541
Minor error
K
35 - - - - -
Total
- 11.35 17.95 23.15 12.96 25.21
CV (%)

# NS

aBles doy Y 5 0 Jloil g 15 (5,5 ce 5 s pae saiaalis i 5 4
ms,* and ™ show no significant, significant at 5 and 1% probability level, respectively.
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Table 4- Effect of cover crops on weed density in the sesame farm in two sampling stages
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Cover crop Weeds density (first stage) (plant m?) Weeds density (second stage) (plant m?)
iz oLT G 224.44 2 48472
No cover crop
leds> S5 Sl 196.30a 4574 b
Vicia villosa
et e 127.41b 31.28¢
Berseem clover
Al 142.96 b 35.67 be
Fenugreek
LSD 30.39 12.66
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Means within each column followed by the same letter are not different at 5% level according to least significance difference (LSD) test.
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Figure 1- Interaction of animal manure and cover crop treatments on sesame seed yield
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Figure 2- Comparison of species evenness based on Margalef and Menhinick evenness indices under animal manure treatment by

LSD method at 1% level
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Figure 3- Comparison of species evenness based on Margalef and Menhinick evenness indices under cover crop treatment by LSD

method at 1% level
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Figure 4- Comparison of species evenness based on Margalef and Menhinick evenness indices under animal manure and cover crop

treatments by LSD method at 1% level (A0, Al and A2: 0, 10 and 20 tons per hectare of animal manure, respectively, and B0, B1, B2

and B3: without cover crop, Berseem clover, Fenugreek and Vicia villosa, respectively).

23,5 odelin ;e dile laaiss gL Gl )l paiges
A o 50 Sgie ol gl edel Caws 4 dae (O Jgox)
Gy Wl a5ty gly 5 VEIA pgo alo e o < /FVY
llae el Cewdy YAVY g VOFE 55 s pgo g Jgl ad> o
altn Lyl ()0 ptiges Al po 93 53 g9 (319 a5la
Wns 5l J3 al> e )3 295 65 0 Cedle paSls il 5 0
i e go 5l Sty dl> e 4 Ced gl Gab

(() Jj.\?) Sl )‘é)5.’.>).3 ng

al> o 33 L5 0 g Oishy Rl opls sbasly e

D al, Jad il g o3 (S )l paises ol

Le g eo adls wloln

Oley ) G)lopiges pgd Al pe 4y Cund (gl Al Al
ol ol Ll ol olis ol g5 Jgame colsy
5 Al o 45 s (FAVY) Sl o 43 Cypmmpons £55
Jsaz) 315 olis 6t £55 (FNVY) LsilS o 4y
obey o AL 5 S slé sy el 0

Jj‘ d.L’>)¢o L S (‘5)‘&).3439.03 P9 4.1.’>JA) C«.ﬁ)‘éﬁ



S 9 bl

ars

Ao y0) wiby Juad (5L 9 (2P (o dtm I JuB) Wby Juad glasul o SO )0 Lé g g9 s ps Ll oz -0 Jgoxr

aS oS jo (Cudlo
Table 5- Study of diversity and richness indices in the first third of the growing season (before canopy closure)
and the end of the growing season (harvest stage) in sesame

oLl Jol al> 50 pgs al> 5o
Indice First stage Second stage
Wged Slaes 179.25 40.27
Number of samples
4o slaey 9 9
Number of species
Rl opld go5 asls 1.688 1.685
Shanon-Weiner
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SHbSp g9 e lo 0.41 0.36
Berger-Parker
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Menhinic
Gl gl L 1.544 2173
Margalef
1P e s 0.77 0.76
Equitability
Cell s 0.247 0.224
Dominance
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Abstract

Introduction: The biodiversity of ago-ecosystems has always been the foundation for the continued
functioning of food production systems and has ensured the production system's sustainability. To
protect and optimally exploit the biological diversity of agricultural ecosystems, it is essential to
understand the characteristics and spatial and temporal distribution of all of its components. In this
regard, the role of weeds in creating and developing diversity in agricultural systems is of particular
significance, as a large number of crops have close relationships with them and engage in genetic
exchange. Among the primary reasons for examining biodiversity are instances of severe damage
caused by destructive human activities to a large number of habitats, the commitment of countries to
preserve biodiversity, the importance of measuring biodiversity as an indicator of the health of
ecological systems, and the importance of measuring biodiversity. Cited as one of the most
contentious concerns in the ecological management of ecosystems.

Materials and Methods: An experiment was conducted to examine the diversity and evenness of
weed species in the form of split plots using a randomized complete block design with three
replications at the Organic Farming Educational and Research Center of Razi University. The
Experimental treatments consisted of animal manure (0, 10, and 20 t ha') as the main factor and
cover crops (control, berseem clover, fenugreek, and Vicia villosa) as the sub-factor. Prior to canopy
closure and the end of the growing season, the density and biomass of weeds were measured at two
stages. Utilizing animal manure and cover crops increased sesame seed yield. In every treatment, the
Margalef evenness index was greater than the Menhinick evenness index. Menhinick and Margalef
richness indices revealed a 211 and 140% increase in diversity in the second sampling, compared to
the first.

Results and Discussion: Interaction effects of animal manure and cover crop on the two indices of
evenness Margalef and Menhinick demonstrate that there are minute differences between each index,
so that the treatment involving 20 t ha® of animal manure and the cover crop of Vicia villosa
exhibited the greatest degree of uniformity. Brillouin and Berger-Parker indices indicate that the weed
biodiversity in the first sampling stage was 57% and 87% higher than in the second sampling stage.
In the first and second sampling stages, the Shanon-Weiner diversity was 1.688 and 1.685,
respectively. The results of this study demonstrated that the use of animal manure and the cultivation
of cover plants by improving the physical and chemical condition of the organic farm's soil led to
proper nutrition and increased sesame's ability to compete with weeds. Sesame's high level of
competitiveness results in a more efficient absorption of environmental resources, which enhances
plant performance.

Conclusion: Shanon-Weiner, Brillouin, and Berger-Parker indices in terms of biodiversity and
Menhinic and Margalef indices in terms of weed species richness produced nearly identical results in
this study; however, the overall results of the calculation of biodiversity measurement indicators
indicated that the organic sesame farm has a relatively good biodiversity condition. Farmers can
readily benefit from the cultivation of cover plants and the application of animal manure to maintain
and improve biodiversity in agricultural ecosystems as one of the most desirable ecological
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solutions. To obtain a more accurate and reliable result, however, it is recommended that the role of

manure application and the cultivation of cover plants be investigated during a multi-year study on
the biodiversity of weeds.
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