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Table 1- Soil physical and chemical characteristics of studying fields

o ptde
SB S Management
Soil Properties SHE &I,
Organic Conventional
<dly =) Pl
Texture Clay Silty Loam
S oske 3.06 2.49
Organic Matter
SIS ol o
Cation Exchange Capacity 34.4 27.78

(meq/100g. soil)
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Table 4- Index values of biodiversity in management systems during sampling stages with relative codes

S j P S as W
Biodiversity Indices

(Ti) el o e GSugaidpe 4s )50 0, Lo JEESRTI SRS
Management (Si) (Fi) Heterogeneit Evenness
Code g y
system Sampling stage Field number JRRTR 5,5 Cg-Cogon!
Sfmf;éon Shanon-yomarge Smith:
Winer 9 Wilson
F1 0.673 1617 0.614 0.664
(%) S1 . F2 0.782 2.040 0.673 0.785
Tillering F3 0.889 2.419 0.759 0.879
(Mean) Sk 0.781 2.025 0.682 0.776
) F1 0.801 2.133 0.741 0.761
(cs348Ls) S2 F2 0.714 1.664 0.679 0.780
Stem 2 F3 0.778 1.846 0.750 0.831
() T1 elongation (Mean) il 0.764 1.877 0.723 0.791
Conventional F1 0.714 1.664 0.679 0.780
(als sy) S3 3 F2 0.833 1.500 0.833 0.932
Grain filling F3 0.700 1.371 0.733 0.833
(Mean) , Sl 0.749 1.512 0.581 0.848
F1 0.113 0.432 0.250 0.208
(sl 5l yug) S4 A F2 0.097 0.327 0.375 0.183
After harvest F3 0.071 0.279 0.286 0.172
(Mean) ;,Silke 0.094 0.346 0.304 0.188
F1 0.750 1753 0.694 0.760
(s4) S1 5 F2 0.857 2.156 0.750 0.869
Tillering F3 0.867 1.918 0.833 0.924
(Mean) il 0.825 1.942 0.759 0.851
) F1 0.833 1.500 0.833 0.932
(cs3,48Ls) S2 F2 0.600 1.252 0.667 0.743
Stem 6 F3 0.700 1.371 0.733 0.833
(Salsy) T2 elongation (Mean) ,,Sik.  0.711 1.374 0.744 0.836
Organic F1 0.900 1.922 0.850 0.943
(wls yasy) S3 ; F2 0.867 1.918 0.833 0.924
Grain filling F3 0.900 1922 0.850 0.943
(Mean) ., Sil 0.889 1.921 0.844 0.937
F1 0.290 0.954 0.212 0.208
(el jl w) S4 o F2 0.580 1.634 0.304 0.166
After harvest F3 0.640 1.709 0.295 0.136
(Mean) il 0.503 1.432 0.270 0.170
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Figure 1- The map of studying rice agroecosystems, right: Organic field (Babolsar); Left: conventional field (Babol)
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Figure 2- Clustering of sampling stages based on Simpson diversity Index
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Figure 3- Clustering of sampling stages based on Kamargo evenness Index
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Figure 4- Clustering of sampling stages based on Shanon-Winer diversity Index
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Figure 5- Clustering of sampling stages based on Smith-Wilson evenness Index
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Table 5- Index of weed similarity in two management systems (organic & conventional) during sampling stages

Slowd SHB ! ol =,y el
Treatment QOrganic system Conventional system
5! 3w 4 "
Jo O - Fo O .
_ adlw adlw
&5 Uiged s 5o Culyy il “ss’f[em Sy ails “ss’:em aody
Sampling stage After Grain  g|ongation Tillering After Grain  g|ongation Tillering
harvest  filling harvest filling
. W 18.52 72.05 61.38 80.61 3.79 59.26 65.74
Tillering
) pls L . 13.89 39.65 44.84 48.20 3.79 66.67
- - Stem elongation
Convention Wl s
al system o 27.98 55.56 55.56 57.52 3.79
Grain filling
<ty 3l o 56.35 1.89 1.89 3.79
After harvest
I 2798  83.96 69.75
Tillering
48l
Sl pllas . 27.98 83.12
) Stem elongation
Organic Sl s
system O 27.98
Grain filling

After harvest




AP 5l F o)lod IY al> oyl oy Glipgpy 4 pits O F

S0 paiged Jolpo Egeme 45 (e @S 93 )3 2 Ule o (gl (Kile dumnlio -1 Jgu
Table 6- Comparison of the weed relative abundance in the management system, as total of sampling stages

(Weed name) ; adilse oU

Alisma Xanthium Eclipta Scirpus Cyperus Cyperus Cyperus Digitaria Echinochloa Paspalum
plantago strumarium prostrata. spp. spp. rotundus. difformis spp. crussgulli distihcum
1.000™ 1.000"™ 1.000™ 2481 0.369™ 1.000"™ 0.430™ 1.000™ 2.459" 0898 "™
sl Moy iy a3 I sine BT g 3 sine BMS] i clsS a9
"&", show the lack of significant difference and difference in the level of five percent, respectively.
§)12 piged Ao Jolyo (b (o a0 pUBS 93 50 5 pasdile o1y (ke duglie -V Jou>
Table 7- Comparison of mean density of the weeds in the management system, during sampling stages
(Weed name) ; »dle oU
Alisma Xanthium Eclipta Scirpus Cyperus  Cyperus  Cyperus Digitaria Echinochloa  Paspalum
plantago  strumarium  prostrata. spp. spp. rotundus.  difformis spp. crussgalli distihcum
1.000™ 1.000™ 1.000™ 3.078™ 1.000™  0.379™ 0.898"™ 1.000™ 1.048"™ 0.333™
sl Moy gty s 3 5 sine B g l5 tme OS] S LS gy 5"
"&", show the lack of significant difference and difference in the level of five percent, respectively.
Sl paiges Als g0 o b e SELS 53 50 Slacils 1515 g s Slglh A Jgoe
Table 8- Relative frequency and density of weed in the management systems during four sampling stages
wg5] wis U (Management) Cy ye
sypcile (Conventional) g, (Organic) S48,
a spec\:\ése/i;(lnus INE (Sampling stage) (g,15 mdiges dls po (Sampling stage) (s,15 mdiges dls po
3 Family o oMoy Sl om 5 sl O i om
IETE T als ol Sy O als Codls
Tillering elo?ltea?tion Grain After  Tillering eloiteezgon Grain After
9 filling  harvest g filling  harvest
1 Paspalum Poaceae 0.444 0.167 0.222 0.008 0.529 0.333 0.455 0.000
distichum (0.444) (0.222) (0.074)  (0.074) (0.333) (0.148) (0.185) 0)
) CEFEQ'S”Z?IT'E’S S 0.185 0139 0333 0011 0.294 0533 0455  0.280
P geauv_ (0.185) (0.185) (0.111)  (0.111) (0.185) (0.297) (0.185) (8.44)
3 Diditarias Poaceae 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.108
araTiasep: ©) ©) ©) ©) 0 ) ©  (32)
4 Cyperus Cvberaceae 0.185 0.167 0.000 0.000 0.118 0.133 0.091 0.000
diffirmis P (0.185)  (0.222) 0) () (0.074)  (0.074)  (0.037)  (0)
5 Cyperus Cvberaceae 0.000 0.000 0.000 0.961 0.000 0.000 0.000 0.552
rotundus L. P 0) (0) 0) (9.41) 0) 0) 0) (16.67)
6 Cyperusspp Cyperaceae 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012
' () ©) ) ©) ) (0) () (0.37)
7 Scirouss Cvberaceae 0.185 0.361 0.444 0.019 0.059 0.000 0.000 0.000
PLSSPR- P (0.185)  (0.481)  (0.148) (0.185)  (0.037) 0) 0) 0)
8 pfg;‘r’;fa Asteracea 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.005
Hassk. () ©) ©) ©) ) () ) (0.148)
9 Xanthium Asteraceae 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.043
strumarium ©) () () () ) ) 0) (1.3)
10 Alisma Alismataceae 0.000 0.167 0.000 0.000 0.000 0.000 0.000 0.000
plantago ) (0.222) ) Q) ©) ©) ©) ©)

50.}._4.0).0.»._&..\.0‘4)‘5‘» 09)5 99y (V5;"0 L;Lﬁ.\g) L_iu‘f)‘ ‘hUQJ
JSL8) 4555, )15 pows didss 3 (A 35) S5 pllss ol dls o

ool (@opoyio 3 0lass) 5 pmcslacale 1515 cbsS (Sl 3 slucl
The numbers in parenthesis, indicates weed density (number per unit area).
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Figure 6- Clustering of sampling stages based on relative frequency of Sedges
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Figure 7- Clustering of sampling stages based on relative frequency of Poaceae
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Figure 10- Clustering of sampling stages based on density of Sedges
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Figure 13- Clustering of sampling stages based on relative frequency of total weed
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Table 9- Functional groups of weed in rice agro-ecosystems, divide species, genus and family

jople sFunctional groups
Weed
55 Ol ’
Code INE o &gs i SRS et ”” g S
Family Genus Species Naxious/  Photosynthetic ‘; &j Vegetative
Non- pathway Lifecycle form
naxious
1 Poaceae Paspalum distichum N C, P M
2 Poaceae Echinocloa cruss-galli N Cs A M
3 Poaceae Digitaria spp. IN Cs A M
4 Cyperaceae Cyperus difformis IN Cs A M
5 Cyperaceae Cyperus rotundus N Cy P M
6 Cyperaceae Cyperus Spp. IN Cy A M
7 Cyperaceae Scirpus Spp. N Cs P M
8 Asteraceae Eclipta prostrate IN Cs A D
9 Asteraceae Xanthium Strumarium IN C; A D
10 Alismaceae Alisma plantago IN Cs P M

(IN) zowput 5 (N) zow (P) dlosix ¢ (A) Il ¢ (D) adgs (M) IS5 s oy ¢
#. (M): Monocot; (D): Dicot; (A): Annual; (P): Perennial; (N): Noxious and (IN): Non-noxious
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Introduction

Diversity reflects the complexity of a system and can maintain its sustainability. Higherdiversity, results in
higher inherent complexity of agro-ecosystems and strengthen their processes. It is necessary to realize the
spatial distribution and temporal properties of the biodiversity components in agro-ecosystems, for the
conservation and optimal utilization. Since weeds as a complementary component of agro-ecosystems and are
inseparable, so the study of species, their functional and structural diversity of them can play an important role in
weed management and balance in ecological systems.

Materials and Methods

This study was performed to determine the effects of different management systems on structural, and
functional diversity of paddy weeds in Mazandaran province. Three rice fields, ranged from 0.3 to 0.5 ha, were
chosen for each management system. Samples were collected from three fields running under each selected
management system (organic and conventional). Data (humber of weed species and their density) were randomly
gathered from 9 quadrates (Imx1m) per each field in four stages (tillering, stem elongation, grain filling and
after harvest). The diversity, evenness, frequency and similarity indices for weeds were determined at genera and
species level. Data analysis carried out through T-test and grouping performed via cluster analysis as hierarchy .

Results and Discussion

All monitored weeds can be classified into four plant family including cereals (Poaceae), sedges
(Cyperaceae), plantain (Plantaginaceae) and chicory (Asteraceae).Under conventional systems the values of
weed diversity indices were higher during tillering and stem elongation compared with organic ones, and were
lower during grain filling and after harvest stages. However indices of weed evenness showed contrary tendency.
Both Sympson and Shanon-Wiener diversity indices, consist of two clusters in 76% similarity. Evenness indices
of Kamargo and Smith-Wilson included two clusters in 83% and 82%, respectively. Range of similarity index
was between 1.89% and 83.96%. Weed grouping based on relative frequency during the sampling stages showed
two clusters in 78% and four clusters in 85% similarity. Clustering weeds centered on relative frequency during
sampling stages, according to the family, showed different results. It might be the reason that the relative
abundance of weeds, sedge family (79%) were in two clusters. However, sampling stages grouping based on
weed density, induced two clusters in 39% similarity. Both conventional and organic systems, are included 10
species of 8 genera of four families. The 75 percent of families based on the vegetative form were monocots and
25% of them were dicots, so monocots had more diversity. Perhaps the presence of Alismaplantagoin the
conventional system could be as a unique species and its absence in the organic system, attributable to duck
existence in it. Based on life-cycle, 6 species were annual and 4 were perennial. While, according to the
photosynthetic pathway, 50 percent species were Cz and others had C, pathway. Based on the characteristics of
the interference, 4 species were noxious and 6 species were non-noxious. Poaceae were the most diversity of
weeds in monocotyledon and C, pathway (three species). Two species of noxious weeds and herbicide resistant
belong to Poaceae too. The Cyperaceae consist of two species from four perennial ones. The weeds of Poaceae
and Cyperaceae families include 70% of total weed. Generally, weeds in ecosystems usually change thehabitat
conditions or impact on the resources availability for other species.
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Conclusions

Due to repeated or severe disturbances, agro-ecosystems are limited to the early stages of succession. Thus,
the widespread destruction of agro-ecosystems during consecutive years, by changing the succession, weed
population dynamics was affected as well. It should be noted that the differences of weed distribution in the
various stages of the sampling in both conventional and organic systems, can be related to dissimilarities in
management practices. The presence of various species of grass and sedge family in paddies, could be related to
the ecological niche differentiation, because of ecological divergence amongst the different photosynthetic
pathways (such as C. rotundus, C, and C. difformis, C;) or the variance between water requirements (such as
Echinochloa crus-galli in wet conditions and flooding and Digittaria spp. in dry conditions). Sound management
in these conditions can the switch a threat into an opportunity, so that with regard to interaction among weeds
and other communities such as insects, in rice agro-ecosystems, the emerging phenomena at this level would be
beneficial. It seems, realizing species, structural and functional diversity of weeds in rice agro-ecosystems, can
be result in better management of farm production with the aim of provide ideal use of resources.
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