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ABSTRACT

The first and most important step in weed management planning is to know the weed population. The proper
sampling method is necessary to get a real and accurate knowledge of weed contamination in the fields. To
investigate the effectiveness of grid sampling methods in estimating the weed population of corn fields under
drip, furrow and sprinkler irrigation systems, a research was conducted in 2020 in six corn (Zea mays L.) fields.
The fields were gridded with nine methods (three square methods, a rectangle along the field and a rectangle
across the field each in three sizes). At the intersection of the lines, using square (100x100 cm) and rectangular
(80x125 cm) squares perpendicular to the planting lines, data on the density and diversity of weed seedlings
were recorded by species and at the four-leaf stage of corn. The results showed that in weed species such as A.
belitoides, which had a wide distribution range, in drip and furrow irrigation systems, the square quadrat
showed a more accurate estimate, and in the rain irrigation system, the rectangular quadrat showed a more
accurate estimate. This was affected by the different wetting patterns of the soil in different irrigation methods,
which somehow affected the emergence of weeds in the field. In other weed species, such as A. retroflexus,
which had a more limited distribution range, the square quadrat in all three irrigation systems estimated weed
density with less error than the rectangular quadrat. Examining the accuracy of grid sampling methods in
weed population estimation showed that rectangular grid methods by increasing the grid dimensions along the
length or width of the land had a more accurate estimate of species diversity and population density, as well
as the density of single weed species compared to square grid methods with larger dimensions. By using these
networking methods, along with the appropriate estimation of species diversity and weed population density,
the status of weed species in the field can be investigated by reducing the sampling points with greater ease
and less human effort.
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Table 1. Characteristics of selected corn fields in Saveh city.

Study Farm _T)_/pe .Of Geographical Planting Cultivars Sampling
- irrigation .
location area (ha) location date name date
system
. 35°18'09.7"'N
Gozal dareh 10 Drip 49°22'50 2"E June 2020  Producer  June 2020
. 35°18'34.0"N .
Gozal dareh 12 Drip 49°04'45 9"'E June 2020 Basin June 2020
. 35°08'27.5"N 704
Dasht louin 7 Furrow 49°58'47 1"'E June 2020 Moghan July 2020
. 35°08'09.2"N 704
Dasht louin 8 Furrow 49°59'05.5"E June 2020 Moghan July 2020
. . 35°06'15.8"N
Towhidlu 6 Sprinkler 49°36'50.3"E June 2020 Gazda July 2020
. . 35°03'20.4"N 704
Dasht louin 9 Sprinkler 49°50'11 5"E June 2020 Moghan July 2020

adllae £95% 31 18 4gl OleMbl 38557 Cwdd Sy gl (5 w5 Ug0d gy <Siled -1 <o

.(Nkoa et al., 2015)

Figure 1. Schematic illustration of the timed meander sampling method for obtaining initial information
prior to the commencement of the study.
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Table 2. Type and size of grid sampling methods.

Type of grid sampling

Size of grid sampling methods

Square 5m x 5m (171 point)
5m x 10m (81 point)
Rectangle, across the field  10m x 5m (76 point)

Rectangle, along the field

10m x 10m (36 point)  15m x 15m (18 point)
5m x 15m (54 point)

10m x 15m (24 point)

15m x 5m (57 point) 15m x 10m (27 point)
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Figure 2. Schematic of different grid sampling methods.

Square grid sampling methods: a. (5mx5m (55), 171 points), b. (10mx10m (1010), 36 points) and c. (15mx15m (1515), 18 points)
Rectangular grid sampling, along the field: d. (5mx10m (510), 81 points), e. (5mx15m (515), 54 points) and f. (10mx15m (1015), 24 points)
Rectangular grid sampling, across the field: g. (L0mx5m (105), 76 points), h. (15mx5m (155), 57 points), i. (15mx10m (1510), 27 points)

o: Represent the sampling points.

Al D90 D93 £l 3 jdale iy -V Jouo
Table 3. Weed species in the studied corn fields.

Field No.
1 2 3 4 5 6
No Weed Species Life Type of irrigation systems :

cycle Drip irrigation . Fl.er.W .Sp.””".'er

irrigation irrigation

F1 F2 F1 F2 F1 F2

1  Amaranthus blitoides S. Watson A ° ° ° ° ° °
2 Amaranthus retroflexus L. A ° ° ° ° ° °
3 Chenopodium album L. A ° ° ° ° ° °
4 Setaria verticillata P.Beauv. A ° ° ° ° ° °
5 Convolvulus arvensis L. P ° ° ° - ° °
6 Salsola kali L. A ° - ° ° ° °
7 Malva neglecta Wallr A ) ° ° - ° °
8 Portulaca oleracea L. A - ° ° ° - °
9 Tribulus Terrestris L. A - - ° ° ° °
10 Heliotropium europaeum L. A - - ° ° ° °
11 Sonchus oleraceus L. A ) ° - - ° °
12 Euphorbia inderiensis Less. P ) ° ° ° - -
13 Hibiscus trionum L. A - ° - - ° °
14 Xanthium strumarium L. A - ° ) ° - -
15 Cirsium arvense (L.) Scop. P ) - ° ° - -
16  Chrozophora tinctoria (L.) Juss. A - - - ° ° °
17 Tragopogon spp. P ° ° - - - °
18 Lepidium draba L. P ° ° - - ° -
19 Erodium cicutarium L. A - - - - ° °
20 Chodrilla juncea L. B - - ° ° - -
21 Echinops spp. P - - ° ° - -
22 Heliotropium aucheri DC. P - - - ° - -
23 Galium aparine L. A - - - - ° -
24 Anchusa ovata Lehm. A - - - - ° -
25 Vicia spp. A - - - - ° -
26 Solanum nigrum L. A - - - - - °
27 Glycyrrhiza aspera Pall. P - - - - - °
28 Eleusine indica L. A - - - ) - -

Number of species 12 13 15 16 17 17

o: Indicates the presence of weed species, -: Indicates the absence of weed species.
A: Annual, B: Biennial, P: Perennial; F1: Field 1, F2: Field 2.
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Table 4. The estimated values of the weed population of the studied fields using the standard grid sampling method.

Field

Type of

Mean plant density/ m?

Species

PR Total plants A. A. C. S.
No. Irrigation system No. dengity blitoieds  retroflexus  album  verticillata
1 Dri 12 23.84 11.88 0.72 4.3 0.64
2 Dri 13 51.33 29.46 19.14 1.00 0.11
3 Fur 15 19.56 11.38 0.51 0.11 0.05
4 Fur 16 10.07 3.10 0.35 0.01 0.04
5 Spr 17 192.77 110.87 49.22 5.23 6.77
6 Spr 17 13.47 0.13 0.69 0.11 4.87

Dri: Drip irrigation, Fur: Furrow irrigation, Spr: Sprinkler irrigation.
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Sp bl
Table 5. Variance analysis of the effectiveness of grid sampling methods in the accuracy of estimating the diversity
and density of weed populations.

Probability level

Source of variance Species  Total plants A. A. C. S.
No. density blitoieds  retroflexus  album verticillata
Irr type 0.3502 0.5923 0.3598 0.5781 0.9325 0.0965
Q type 0.8880 0.1405 0.7534 0.3870 0.0719 0.1103
Irr type x Q type 0.7656 0.0002 0.0291 0.0498 0.6256 0.3738
G type <.0001 0.0020 0.0075 0.2925 <.0001 <.0001
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Irr type x G type

type

16 00100  0.0003
Q type x G type 8 09981  0.9949

Irrtype x Qtype x G 16 1.0000 1.0000

0.0384 0.6484 0.0001 0.0998
0.9993 0.9998 0.9999 0.9708

1.0000 1.0000 1.0000 0.9860

P < 0.01: significant at 0.01 probability level, P < 0.05: significant at 0.05 probability level and P > 0.05: no significant. Irr: Irrigation,

Q: Quadrate, G: Grid sampling.
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Figure 3. Comparison of the average interaction effect of irrigation system type and grid sampling methods on the accuracy of
weed species diversity estimation
Grid sampling methods: 55. (5mx5m,171 points), 105. (10mx5m, 76 points), 155. (15mx5m, 57 points), 510. (5mx10m, 81 points), 515. (5mx15m,
54 points), 1010. (10mx10m, 36 points), 1015. (10mx15m, 24 points), 1510. (15mx10m, 27 points), 1515. (15mx15m, 18 points)

Dri: drip irrigation, Fur: Furrow irrigation, Spr: sprinkler irrigation
Values greater (positive) and less (negative) than zero indicate a lower and greater estimate than the true value, respectively.
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Figure 4. Comparison of the average interaction effect of irrigation system type and quadrat type on the accuracy of weed density estimation.
Dri: drip irrigation, Fur: Furrow irrigation, Spr: sprinkler irrigation. Values greater (positive) and less (negative) than zero indicate a
lower and greater estimate than the true value, respectively.
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Figure 5. Comparison of the average interaction effect of irrigation system type and grid sampling methods on the
accuracy of weed density estimation.
Grid sampling methods: 55. (5mx5m,171 points), 105. (10mx5m, 76 points), 155. (15mx5m, 57 points), 510. (5mx10m, 81 points), 515. (5mx15m,
54 points), 1010. (10mx10m, 36 points), 1015. (10mx15m, 24 points), 1510. (15mx10m, 27 points), 1515. (15mx15m, 18 points).
Dri: drip irrigation, Fur: Furrow irrigation, Spr: sprinkler irrigation
Values greater (positive) and less (negative) than zero indicate a lower and greater estimate than the true value, respectively
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Figure 6. Comparison of the average interaction effect of the type of irrigation system and the type of quadrat on the
accuracy of Amaranthus belitoides density estimation.

Dri: drip irrigation, Fur: Furrow irrigation, Spr: sprinkler irrigation
Values greater (positive) and less (negative) than zero indicate a lower and greater estimate than the true value, respectively.
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Figure 7. Comparison interaction effect of irrigation system type and grid sampling methods on the accuracy of
Amaranthus belitoides density estimation
Grid sampling methods: 55. (5mx5m,171 points), 105. (10mx5m, 76 points), 155. (15mx5m, 57 points), 510. (5mx10m, 81 points), 515. (5mx15m,
54 points), 1010. (10mx10m, 36 points), 1015. (10mx15m, 24 points), 1510. (15mx10m, 27 points), 1515. (15mx15m, 18 points).
Dri: drip irrigation, Fur: Furrow irrigation, Spr: sprinkler irrigation. Values greater (positive) and less (negative) than zero indicate a
lower and greater estimate than the true value, respectively.
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Values greater (positive) and less (negative) than zero indicate a lower and greater estimate than the true value, respectively
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