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In weed management planning, the most important step is to know the weed population,
which starts with sampling. In order to investigate the effectiveness of random, zigzag and
diagonal sampling methods with 28, 29, and 28 sampling units, respectively, the shape
(square and rectangle) and the size of the square (0.25 square meters and one square meter)
for 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. In
order to estimate the accuracy of'the sampling methods, first, the studied area was gridded
with the standard grid sampling method of 5 m x 5 m (171 sampling points) and at the
intersection of the lines using a square quadrat (100 X 100 cm), an area equal to one square
meter. The data related to the species density and diversity of weed seedlings by species
were recorded at the four-leaf stage of corn and before herbicide application in one stage.
Theresults showed that regardless of the quadrat shape and sampling methods, one square
meter quadrats had a better estimate of species diversity and weed population density in
corn fields under three irrigation systems. But when only weed density is considered, the
use of a rectangular square of 0.25 m? (100 x 25 cm) was able to estimate weed density
with acceptable accuracy. Dueto the different pattern of soil wetting in different irrigation
systems and consequently the appearance of weeds and the way of navigation in each
sampling method, the sampling methods showed different estimates of the population
density of weeds; so that the diagonal sampling method in the drip irrigation systemand
the sampling methods Zigzag and random in sprinkler and furrow irrigation systems
showed less error compared to standard grid sampling method. Meanwhile, in the
investigation of single weed species, the diagonal systematic sampling method in all three
irrigation systems showed the least error in the accuracy of the density estimation of the
studied species compared to the standard grid method.
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FieldNo.
1 2 3 4 5 6
. . Type of irrigation systems
No. Weed Species Life cycle — — Sprinkler
Drip irrigation Furrow 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

® : 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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. Type of . Mean plant density/ m?
Field irrigation Species ~ Total
system* No. plan.ts A. blitoieds A.rewoflexus  C.album  S.verticillata  C. arvensis
density

1 Dri 12 23.84 11.88 0.72 43 0.64 3.16
2 Dri 13 51.33 29.46 19.14 1.00 0.11 1.27
3 Fur 15 19.56 11.38 0.51 0.11 0.05 0.36
4 Fur 16 10.07 3.10 0.35 0.01 0.04 0.00
5 Spr 17 192.77 110.87 49.22 5.23 6.77 0.81
6 Spr 17 13.47 0.13 0.69 0.11 4.87 3.99

*. Dri: Drip irrigation, Fur: Furrow irrigation, Spr: Sprinkler irrigation
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Probability level
Degrees Total
Source of variance* of No. ° A. A. C. S. C.
freedom species planfs blitoieds retroflexus album verticillata  arvensis
density

Irrtype 2 0.4283 0.0181  0.1778 0.2114 0.6999 0.6694 0.3551

Qtype 1 0.9003 <.0001  0.1607 0.0035 0.3335 0.3420 0.5419

Irr typexQtype 2 03614 <.0001  0.0217 0.0002 0.7006 0.7545 0.8924
Qsize 1 <.0001 <.0001 <.0001 0.0013 0.2512 0.7713 0.3195

Irr typexQsize 2 0.1013 <.0001  0.0085 0.0002 0.3826 0.9878 0.7503
QtypexQ size 1 0.9690 0.0081  0.4557 0.0800 0.1923 0.8012 0.4188

Irr typexQ typexQ size 2 0.6426  0.0013  0.1349 0.0079 0.5291 0.9518 0.8674
SM type 2 0.7032  0.0736  0.3301 0.6597 0.1071 0.0845 0.0008

Irr typexSM type 4 0.2751 <.0001  0.0501 0.2389 0.7130 0.0176 0.1501
QtypexSM type 2 0.4996 0.6422  0.8583 0.9960 0.3770 0.9133 0.9912

Irr ty pexQtypexSM type 4 0.9352  0.8732 09110 0.9955 0.4990 0.9355 0.9774
Q sizexSM type 2 0.8842  0.1428  0.6490 0.5703 0.2617 0.6015 0.5216

Irr typexQsizexSM type 4 0.6612 09035  0.9789 0.8368 0.8201 0.3629 0.9285
Q typexQ size XSM type 2 0.6140 0.8916  0.9612 0.9360 0.6220 0.9772 0.9445
Tir typexQ typexQ sizexSM type 4 0.8790 09133  0.9504 0.9328 0.7955 0.9503 0.9911

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, SM: Sampling methods.
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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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Values greater (positive) and less (negative) than zero indicate alower 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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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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Values greater (positive) and less (negative) than zero indicate a lower and greater estimate than thetrue value, respectively.
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