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Table 1- Longitude and Latitude Range of Cities in Guilan Province

bl Jsb bl yia (55
Longitude Latitude
Min J5lss Max pS1as Min J3las Max yS 1>
(mm) agds  (hdd) 4>,  (mm) aids  (hdd) 4>,  (mm) aids  (hdd) 4>, (mm) aids  (hdd) as,»
"M 32 48 36 50 33 36 27 38
Guilan
I kool
34 48 53 48 15 38 27 38
Astara
4yl ]
46 49 11 50 11 37 28 37
Astane ashrafyeh
oA 0 50 17 50 48 36 8 37
Amlash
e . 11 49 41 49 23 37 34 37
Anzali
o 32 48 3 49 33 37 16 38
Talesh
<y 27 49 55 49 1 37 27 37
Rasht
Peilyd) 40 48 13 49 25 37 40 37
Rezvanshahr
423 11 49 5 50 33 36 7 37
Roudbar
729 6 50 37 50 38 36 12 37
Roudsar
“Fh e 43 49 9 50 41 36 11 37
Siahkal
s 10 49 32 49 57 36 18 37
Shaft
podasso 3 49 31 49 15 37 30 37
Somesara
o9 52 48 27 49 1 37 17 37
Fouman
Ob“;’fb\! 45 49 13 50 5 37 23 37
Lahijan
295 55 49 16 50 56 36 19 37
Langaroud
Juote 43 48 11 49 15 37 29 37
Masal

S (65y5liS ol Glojls spie
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Table 2- Frequency, field uniformity and coverage of some weed species of floating and submerged rice fields of
Guilan province

3, &g &y odlgils el S &0 50 )3 gy Jo 5
Row Specie type Family Frequency Uniformity Coverage (m?)

1 Azolla filiculoides Salviniaceae 34.51 18.69 24.316

2 Lemna minor Lemnaceae 28.27 12.50 6.030

3 Algue blue-green Cyanophyceae 17.26 7.51 6.936

4 Najas marina Hydrocharitaceae 12.06 5.59 4.798

5 Ranunculus aquatilis Rananculaceae 3.12 0.89 0.373

6 Najas minor Hydrocharitaceae 2.70 1.18 0.645

7 Riccia glauca Ricciaceae 2.49 0.93 0.147

8 Azolla pinnatae Salviniaceae 1.66 1.10 1.876

9 Salvinia natans Salviniaceae 0.83 0.36 0.016

10 Chara vulgaris Characeae 0.42 0.21 0.023

OWS Ol (U 0 VT 55 E5 52 150 5,08l o0 435 ¢ Cadle (B LS g 05155 ¢ FBIPS0 ¢ Flgl 2 - Jga
Table 3- Frequency, uniformity, density and dominance index of 10 important species of weed in rice fields in 16 regions of
Guilan province

3, Ui e joadile aigs Slol2 By (e ST Gl adld
Row Cities Weed specie Frequency Uniformity Density (m?) dominance index
Echinochloa crussgalli 3.326 1.318 0.138 4.782
Paspalum distichum 3.326 1.104 0.285 4.715
Eclipta prostrata 2.287 0.748 0.157 3.191
Echinochloa oryziodes 2.079 0.499 0.020 2.598
Cyperus esculentus 2.079 0.356 0.093 2.528
I ko] Cyperus serotinus 1.871 0.427 0.046 2.344
1 Astara Cyperus difformis 1.247 0.427 0.218 1.893
Alisma plantago-aquatica 2.079 0.499 0.020 2.598
Nasturtium officinale 2.079 0.356 0.093 2.528
Bolbosoenus maritimus 1.871 0.427 0.046 2.344
Echinochloa crussgalli 7.277 3.383 1.003 11.663
Paspalum distichum 6.861 2.671 0.745 10.277
Cyperus esculentus 5.198 2.244 0.613 8.054
Echinochloa oryziodes 3.950 0.855 0.048 4.853
Eclipta prostrata 2.703 0.534 0.051 3.288
Ammannia multiflora 2.079 0.712 0.123 2.914
ab s aile] Cyperus serotinus 2.079 0.605 0.084 2.768
Astane ashrafyeh Sagittaria trifolia 2.079 0.641 0.036 2.756
Butomus umbellatus 1.871 0.677 0.094 2.642
Xanthium strumarium 1.871 0.677 0.090 2.637
Echinochloa crussgalli 6.445 2.315 0.306 9.066
Paspalum distichum 5.198 1.887 0.507 7.592
Eclipta prostrata 4574 1.318 0.167 6.058
Echinochloa oryziodes 4.366 0.997 0.054 5.417
Cyperus esculentus 3.950 1.745 0.936 6.631
Monochoria vaginalis 3.534 2.244 0.712 6.490
el Polygonum persicaria 2911 1.068 0.070 4.049
3 Amlash Cyperus difformis 1.871 0.926 0.360 3.157
Ludwigia epilobioides 1.871 0.534 0.048 2.454
Cyperus serotinus 1.455 0.570 0.067 2.092
Echinochloa crussgalli 2.287 1.104 0.332 3.723
Paspalum distichum 1.871 0.926 0.470 3.267
Cyperus esculentus 1.871 0.712 0.125 2.709
Eclipta prostrata 1.247 0.641 0.182 2.071
Echinochloa oryziodes 1.455 0.249 0.011 1.716
Ji Cyperus difformis 1.040 0.178 0.021 1.239
- Sagittaria trifolia 0.832 0.321 0.021 1.173
4 Anzali Cyperus fuscus 0.624 0.142 0.051 0.817

Cyperus serotinus 0.624 0.142 0.010 0.776
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Bidens tripartita 0.624 0.107 0.007 0.738

Paspalum distichum 4.990 1.852 0.480 7.322

Echinochloa crussgalli 3.742 0.926 0.134 3.742

Alisma plantago-aquatica 3.326 1.246 0.154 3.326

Cyperus esculentus 2.703 0.819 0.141 2.703

Cyperus serotinus 2.703 0.712 0.071 2.703

Sagittaria trifolia 2.703 0.534 0.023 2.703

Pl Echinochloa oryziodes 2.287 0.641 0.081 2.287
5 Talesh Eclipta prostrata 2.495 0.463 0.026 2.495
Bidens tripartita 1.871 0.463 0.020 1.871

Polygonum persicaria 1.663 0.356 0.017 1.663

Echinochloa crussgalli 10.395 4.594 1.090 16.079

Paspalum distichum 10.395 4.167 1.399 15.961

Cyperus esculentus 7.484 3.063 1.423 11.970

Echinochloa oryziodes 7.900 1.887 0.132 9.920

Cyperus serotinus 4.990 1.246 0.140 6.376

Cyperus difformis 3.950 1.140 0.379 5.469

Cudy Sagittaria trifolia 3.950 1.140 0.056 5.145

6 Rasht Potamogeton nodosus 3.534 1.389 0.212 5.135
Eclipta prostrata 3.534 1.211 0.228 4973

Alisma plantago-aquatica 2.703 0.783 0.043 3.529

Alisma plantago-aquatica 2.495 0.926 0.085 3.506

Paspalum distichum 2.287 0.890 0.207 3.384

Echinochloa crussgalli 2.287 0.926 0.085 3.298

Cyperus esculentus 1.663 0.534 0.107 2.304

Cyperus serotinus 1.663 0.392 0.047 2.102

Bidens tripartita 1.455 0.285 0.017 1.757

Reislgs, Echinochloa oryziodes 1.455 0.285 0.014 1.754
7 Rezvanshahr Xanthium strumarium 1.247 0.285 0.020 1.552
Eclipta prostrata 1.040 0.356 0.071 1.467

Schoenoplectus juncoides 1.040 0.249 0.021 1.310

Bolbosoenus maritimus 5.198 3.348 1.332 9.877

Echinochloa crussgalli 4.990 1.425 0.281 6.695

Paspalum distichum 3.742 1.460 0.265 5.467

Echinochloa oryziodes 1.663 0.285 0.016 1.964

Eclipta prostrata 1.455 0.321 0.031 1.807

Cyperus difformis 1.455 0.321 0.028 1.804

Hbdg, Ammannia multiflora 0.832 0.321 0.030 1.182
8 Roudbar Cyperus fuscus 0.832 0.214 0.013 1.058
Alisma plantago-aquatica 0.832 0.178 0.009 1.018

Schoenoplectus juncoides 0.624 0.249 0.115 0.988

Echinochloa crussgalli 12.308 4.672 0.6177 17.598

Paspalum distichum 9.813 3.704 1.1009 14.617

Echinochloa oryziodes 9.647 2.336 0.1481 12.131

Cyperus esculentus 6.653 2.764 1.2353 10.652

Cyperus difformis 6.320 2.536 1.2274 10.083

Monochoria vaginalis 5.655 2.621 0.7430 9.019

Eclipta prostrate 6.819 1.795 0.2256 8.840

7929 Sagittaria trifolia 4.491 1.311 0.0729 5.874
9 Roudsar Alisma plantago-aquatica 3.326 0.798 0.0456 4.170
Potamogeton nodosus 3.160 0.741 0.1607 4.062

Echinochloa crussgalli 5.613 2.564 0.641 8.818

Paspalum distichum 4.366 1.923 0.496 6.785

Cyperus esculentus 3.742 1.781 0.645 6.168

Eclipta prostrata 3.326 0.997 0.145 4.469

Echinochloa oryziodes 3.534 0.783 0.036 4.353

Cyperus difformis 2.495 1.175 0.595 4.265

JSalow Sagittaria trifolia 2911 0.855 0.050 2911
10 Siahkal Cyperus serotinus 2.703 0.855 0.134 2.703
Alisma plantago-aquatica 2.079 0.463 0.019 2.079

Marsilea quadrifolia 1.247 0.392 0.085 1.725

Paspalum distichum 1.87 0.78 0.218 2.873
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Cyperus esculentus 1.25 0.43 0.179 1.854
Echinochloa crussgalli 1.25 0.36 0.067 1.670
Cyperus difformis 1.25 0.36 0.046 1.649
Eclipta prostrata 1.25 0.28 0.017 1.549
Echinochloa oryziodes 0.83 0.14 0.009 0.983
Cyperus serotinus 0.62 0.21 0.034 0.872
Polygonum persicaria 0.62 0.18 0.007 0.809
Nasturtium officinale 0.62 0.11 0.009 0.739
Sagittaria trifolia 0.62 0.11 0.007 0.738
Cyperus esculentus 3.12 1.32 0.745 5.181
Echinochloa crussgalli 3.12 1.28 0.164 4.564
Paspalum distichum 2.70 1.14 0.379 4.221
Eclipta prostrata 2.70 0.82 0.137 3.659
Echinochloa oryziodes 2.29 0.50 0.020 2.805
Cyperus serotinus 1.66 0.46 0.093 2.219
Ammannia multiflora 1.04 0.71 0.137 1.889
Ammannia baccifera 1.04 0.46 0.060 1.562
Sagittaria trifolia 1.04 0.32 0.017 1.377
Alisma plantago-aquatica 0.83 0.25 0.013 1.094
Echinochloa crussgalli 4.37 1.42 0.100 5.890
Paspalum distichum 3.95 1.21 0.276 5.437
Cyperus esculentus 2.70 1.03 0.322 4.057
Eclipta prostrata 2.70 0.82 0.111 3.633
Cyperus difformis 2.29 1.07 0.258 3.613
Echinochloa oryziodes 2.29 0.53 0.034 2.855
Cyperus serotinus 2.08 0.61 0.097 2.781
Ludwigia epilobioides 1.25 0.78 0.195 2.226
Sagittaria trifolia 1.66 0.39 0.024 2.079
Cyperus fuscus 1.25 0.32 0.030 1.598
Echinochloa crussgalli 9.771 4.095 1.654 15.521
Paspalum distichum 7.484 2.635 0.711 10.831
Cyperus esculentus 6.029 2.635 1.360 10.025
Echinochloa oryziodes 7.692 1.709 0.094 9.496
Sagittaria trifolia 6.237 2.101 0.138 8.476
Eclipta prostrata 5.613 1.781 0.293 7.687
Cyperus serotinus 4.158 0.997 0.114 5.269
Alisma plantago-aquatica 3.742 0.890 0.054 4.687
Potamogeton nodosus 2911 0.962 0.175 4.047
Ammannia multiflora 3.119 0.641 0.054 3.814
Echinochloa crussgalli 7.90 2.81 0.660 11.373
Paspalum distichum 6.03 2.35 0.577 8.956
Cyperus esculentus 4.37 2.10 1.244 7.711
Eclipta prostrata 5.20 1.42 0.278 6.900
Echinochloa oryziodes 5.20 1.21 0.066 6.474
Monochoria vaginalis 3.53 1.78 0.917 6.232
Cyperus serotinus 3.12 0.85 0.073 4.046
Cyperus difformis 2.08 1.00 0.930 4.006
Ludwigia epilobioides 2.49 0.78 0.080 3.358
Alisma plantago-aquatica 2.29 0.61 0.041 2.934
Paspalum distichum 2.08 0.61 0.1652 2.850
Cyperus esculentus 1.46 0.57 0.1610 2.186
Cyperus serotinus 1.66 0.43 0.0527 2.143
Echinochloa crussgalli 1.66 0.43 0.0256 2.116
Alisma plantago-aquatica 1.04 0.39 0.0214 1.453
Eclipta prostrata 1.04 0.36 0.0427 1.438
Cyperus difformis 1.04 0.28 0.0513 1.376
Echinochloa oryziodes 1.04 0.25 0.0142 1.303
Sagittaria trifolia 0.62 0.14 0.0057 0.772
Polygonum persicaria 0.62 0.11 0.0057 0.736
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Table 4- Frequency, uniformity and coverage % of three important species of floating and submerged weeds in rice fields in
16 regions of Guilan province

3, &S g o3lgls Sols2 SISy &0 Fo yd Lyiigy Juo yd
Row Specie type Family Frequency Uniformity Coverage (m?)
Azolla filiculoides 2.495 1.531 2.27
|kl Lemna minor 1.040 0.285 0.02
1 Astara Riccia glauca 0.208 0.107 0.05
Algue blue green 2.287 0.855 0.627
T Azolla filiculoides 1.663 0.748 0.863
2 4 ) ailwl .
Astane ashrafyeh Lemna minor 1.663 0.641 0.114
Azolla filiculoides 2.911 2.066 3.07
il Lemna minor 1.247 0.570 0.34
3 Amlash Algue blue green 0.624 0.321 0.29
Azolla filiculoides 2911 2.066 0.01
I3 Lemna minor 0.832 0.356 0.11
4 Anzali Azolla pinnates 0.208 0.107 0.01
Azolla filiculoides 2911 1.531 1.516
St Lemna minor 1.455 0.534 0.095
S Talesh Najas marina 0.832 0.214 0.135
Azolla filiculoides 3.119 1.460 2.001
) Algue blue green 3.119 1.318 1.375
6 Rasht Lemna minor 2.703 0.926 0.563
Azolla filiculoides 1.455 0.712 1.03
silo Algue blue green 1.040 0.321 0.22
7 e Najas mari 0.832 0.249 0.21
Rezvanshahr ajas marina : : :
Najas marina 2.079 1.460 1.191
3o Lemna minor 1.247 0.748 0.752
8 Roudbar Algue blue green 1.040 0.534 0.425
Azolla filiculoides 6.861 3.846 4,534
39 Lemna minor 6.653 3.490 1.658
9 Roudsar Algue blue green 2.703 1.211 0.836
Azolla filicu_loides 2.495 1.389 0.94
10 ISl Lemna minor 1.663 0.855 0.16
Siahkal Algue blue green 1.040 0.534 0.31
Azolla filiculoides 1.247 0.463 0.588
s Lemna minor 0.208 0.036 0.007
11 Shaft Najas marina 0.208 0.036 0.003
s oo Lemna minor 1.040 0.534 0.523
s Azolla filiculoides 0.832 0.392 0.343
12 Somesara Algue blue green 0.416 0.178 0.195
Azolla filiculoides 1.871 1.068 1.81
cpos} Lemna minor 1.247 0.605 0.07
13 Fouman Algue blue green 0.832 0.356 0.20
Lemna minor 3.119 1.246 0.474
RN Azolla filiculoides 2.287 1.318 2.208
14 o
Lahijan Algue blue green 1.871 0.677 0.652
Azolla filiculoides 3.119 1.567 2.596
- Lemna minor 2.703 1.033 0.719
15 '>9)'i‘J
Langeroud Algue blue green 0.832 0.356 0.306
Algue blue green 1.040 0.677 1.246
Azolla filiculoides 0.832 0.427 0.541
Juke :
16 Lemna minor 0.832 0.321 0.242

Masal
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Table 5- Quantitative indices of weed distribution in various regions of Guilan Province

a3y lwesd Ry o9l padlS gmmenw et (BIgSs sl

Row Cities Shanon index Sympson index Uniformity index
1 Talesh 2.850 0.916 0.795
2 Rezvanshahr 2.740 0.909 0.806
3 Fouman 2.590 0.896 0.734
4 Roudsar 2.640 0.892 0.686
5 Siahkal 2.530 0.885 0.717
6 Langeroud 2.450 0.877 0.640
7 Astaneahrafyeh 2.580 0.874 0.690
8 Amlash 2.360 0.865 0.654
9 Astara 2.230 0.863 0.677
10 Rasht 2.420 0.858 0.632
11 Lahijan 2.420 0.843 0.632
12 Somesara 2.340 0.834 0.688
13 Masal 2.180 0.904 0.654
14 Shaft 2.050 0.815 0.637
15 Anzali 1.990 0.787 0.618
16 Roudbar 1.970 0.749 0.568
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Introduction: The culture of man and rice have historical and profound relationships. Rice (Oryza sativa L.)
has an inescapable role in providing food, economy, religion and civilization in many countries of the world.
Weeds are among the most important factors affecting crops such as rice. Successful weed control is essential for
rice production. Grasses, broad-leaved, sedges, ferns and algae are the weeds of Guilan rice fields. Infestation of
weeds in a field can be described by three characteristics of the number of available weed species, the density of
each species and the distribution of species in the field. The species in a field are almost constant from year to
year, but the other two factors vary greatly in response to the environment, agronomic plans and weed
management practices. However, detailed information on the presence, composition, abundance, importance and
ranking of weed species depends on weed management strategies with average yield of rice. The objective of
this study was to investigate rice weed community richness and composition in the Guilan province, Iran during
2014 and 2016 and their relationships with management.

Materials and Methods: The study was conducted in Guilan province (between 36° 34' to 38° 27' latitudes
and 48° 53' to 50° 34' longitudes), northern Iran, with 14044 kilometer square of area. 481 fields were selected
from 10 days after transplantation to the end of panicle formation. Taking the area of each field into
consideration, 0.25 m? quadrats were done for sampling using a W-shaped sampling pattern. The weeds at each
quadrat were counted and their genera and species were identified. The Frequency, field uniformity over all
fields, density of the weeds in each field, the mean weed density of the visited fields, and dominance of the
various species in each region were determined. The Simpson index (D) gives more importance to the common
species, but the Shannon-Wiener index (H) puts greater importance on rare species. After collecting the data and
making the calculations required for determining the population indices, this information created the main layer
in the project, and was then designed in the format of a databank.

Results and Discussion: 66 weed species were identified in rice fields of Guilan province, which belonged
to 29 families. According to the dominance index of weed, Echinochloa crussgalli was the highest among 66
identified species in Astaneasharafyeh, Amlash, Anzali, Rasht, Roudsar, Siahkal, Fouman, Lahijan and
Langroud. Alisma plantago-aquatica had the highest prevalence index in Rezvanshahr. Paspalum distichum was
one of the dominant species in shaft, Talesh and Masal regions, having the highest dominance index. Cyperus
difformis had the highest dominance index in Somesara. Bolbosoenus maritimus was one of the most important
weeds in rice fields located in Roudbar with dominance index equal to 9.9. Azolla filiculoides in 11 regions of
Guilan had the highest frequency among floating and submerged weeds in 16 regions. The green algae were the
dominant weeds at Astaneasharafyeh and Masal. In the both of regions of Somesara and Lahijan, Lemna minor
was the most abundant aquatic weeds. Najas marina is the herbaceous plant having the highest abundance
among floating and submerged species in Roudbar. The Shannon-Weiner and Simpson indices were the highest
in Talesh (2.85 and 11.93, respectively) and the lowest in Roudbar (1.97 and 3.99, respectively). Uniformity
index in Rezvanshahr had the largest quantity equal to 0.806.

Conclusion: Identification of weeds is the most important action for weed management. Weed flora
composition in rice fields of 16 areas at Guilan Province consisted of 66 species belonging to 29 families.
Roudsar and Langaroud regions were the most dominant sites with a total of 47 weed species followed by Rasht
and Lahijan (46 sp.), Astaneasharafyeh (42 sp.), Amlash (37 sp.), Talesh (36 sp.), Fouman and Siahkal (34 sp.),
Roudbar (32 sp.), Rezvanshahr and Somesara (30 sp.), Masal (28 sp.), Astara (27 sp.) and Shaft and Anzali (25
sp.). Ten species, three grass (narrowleaf) species (E. crussgalli, P. distichum, and E. oryzoides), three sedge
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species (C. esculentus, C. serotinus, and C. difformis), four broad-leaved species (E. prostrata, S. trifolia and A.
plantago-aquatica), and one fern species (A. filiculoides) were the most widespread and of the highest
abundance. Frequency, density and dominance of weeds according to the rice ecosystem in different regions can
be changed. Due to lack of knowledge on identification and effective weed control factors, the weeds population

is growing. Therefore, assessing the management role in changing the weed communities structure of species
diversity can be useful to improve weed control.
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