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Figure 1- Geographical situation of surveyed area and sampled points of dry chickpea farms in Kurdistan province.

Table 1- Number of dry chickpea fields surveyed in each township in Kurdistan province (Minbashi Moeini et al., 2008).

Number of fields surveyed

area under dryland chickpea cultivation (ha)

0o~ WN
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16

The number is attained by adding 10000 ha to the area and one field is added to 16

<500

501-1000

1001-5000
5001-10000
10001-15000
15001-30000
30001-60000

>60000

EL]
[

(@)

20

paces

40

paces

(b)

&l pares

(©

U8 YT 51 s (€ 9 1= 0 (b ¢,USR 1-0 (223955 &30 52 slrcdle 31 6,05 digod oY S

Figure 2- Sampling method in the surveyed fields. (a) 1-5 ha, (b) 6-15 ha, and (c) >15 ha. The numbers represent the place in which each

0.25 m? quadrat was taken.
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Table 2- Characteristic of climate type in 5 townships of Kurdistan province.

Rainfall (mm)

Avrage of temperature (C°)

min 31.84
max 59.6

3.84
24.77

*- min: minimum and max: maximum

(b8 bl andllan 5 90 G (b 0 )3 53 SB- (o1lonnisS b Sleoguad T Jgo

Table 3- Characteristic of physicochemistry of soils in 5 townships of Kurdistan province.

N P K pH ECx103 Clay (%)  Sand Silt oM S.P

%) (ppm)  (pp-m) (H20,1:2) (ds/m) (%) (%) (%) (%)
min  0.02 35 117.8 7.26 0.77 134 206 22 0.28 25.97
max__ 0.14 17.85 4295 7.96 1.14 354 62.6 52.6 2.34 50.48

*- min: minimum and max: maximum
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Table 4- Different ANNs used to prediction of weed present for divers.configurations at hidden layer

Number of neuron in

Number of neuronin

No. first hidden layer (NH1) second hidden layer (NH2) Topology
1 1 0 9-1-2
2 2 0 9-2-2
3 3 0 9-3-2
4 4 0 9-4-2
5 5 0 9-5-2
6 6 0 9-6-2
7 7 0 9-7-2
8 8 0 9-8-2
9 9 0 9-9-2
10 10 0 9-10-2
11 2 1 9-2-1-2
12 2 2 9-2-2-2
13 2 3 9-2-3-2
14 2 4 9-2-4-2
15 2 5 9-2-5-2
16 2 6 9-2-6-2
17 2 7 9-2-7-2
18 2 8 9-2-8-2
19 2 9 9-2-9-2
20 2 10 9-2-10-2

Input Hidden Output

W

o/

R </
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Information

>
MM;“W}‘ u.lu-rbm
Figure 3- The structure of neural network
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Table 5- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed species of dryland
.chickpea fields in Kurdistan province during a) three leaves and b) podding stages respectively based on abundance

MFD
Scientific name Weed family v e (Plant m?) Al
a b a b a b a b
Galium aparine L. Rubiaceae 83 - 0.5 - 16 - 99 -
Convolvulus arvensis L. Convolvulaceae 77 88.86 0.5 0.52 4 6.57 81 95.95
Scandix pecten veneris L. Apiaceae 65 - 0.3 - 5 - 71 -
Tragopogon graminifolius DC. Astraceae 66 72.19 0.3 0.35 4 4.48 70 77.02
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Table 6- Scientific name, Frequency (F), Abundance Index (Al), Coefficients of determination, Independent variables and Logit equations of
dominant weed species of dry farms of chickpea of Kurdistan province in three leaves stage based on abundance, respectively.

Scientific name Convolvulus arvensis L.

Scandix pecten veneris L.

Tragopogon graminifolius DC.

Abundance Index 81.06
Independent variable Sand
Wald 4.022
Exp (B) 77.595
Nagelkerke R2 0.197
Log likelihood 31.882
Cox & Snell R2 0.132
AUC 0.797

Logit equation Z=-1.577+4.352Xsand

Z7=2.866-3.772Xec

70.55 69.59
EC Altitude
4.397 4.443
0.023 71.281
0.203 0.215
35.361 0.155
0.144 0.155
0.743 0.723

Z=-1.177+4.267X anitude
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Figure 4- Prediction map of presence of weeds in dryland chickpea fields in Kurdistan province during three leaves stage (a) Convolvulus
arvensis L., b) Scandix pecten veneris L. and c) Tragopogon graminifolius DC.).
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Figure 5- ROC curves for validation of susceptibility map of weeds in dryland chickpea fields in Kurdistan province during three leaves
stage (a) Convolvulus arvensis L., b) Scandix pecten veneris L. and c) Tragopogon graminifolius DC.).
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Table 7- Revenue of the best network in predicting of weed presence in three leaves stage of chickpea in Kurdistan province.

Weed Num_ber qf neuron in Number of_neuron in Mean squared R?
the first hidden layer the second hidden layer error (MSE)

Galium aparine L. 2 5 0.137 0.57

Convolvulus arvensis L. 10 0 0.032 0.76

Scandix pecten veneris L. 1 0 0.109 0.99

Tragopogon graminifolius DC. 2 2 0.196 0.41
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Table 8-Revenue of the best network in predicting of weeds presence at pod set stage of dryland chickpea in Kurdistan province

Weed NH1 NH2

Mean squared error (MSE) R?

N

Convolvulus arvensis L.
Tragopogon graminifolius DC. 2

0.074 0.77
0.356 0.40
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Figure 6- ROC curves for validation of ANN models of weeds in dryland chickpea fields in Kurdistan province during three leaves stage
(a) Galium aparine L., (b) Convolvulus arvensis L., ¢) Scandix pecten veneris L. and d) Tragopogon graminifolius DC.).
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Figure 7- ROC curves for validation of ANN models of weeds in dryland chickpea fields in Kurdistan province during podding stage (a)
Tragopogon graminifolius DC. and (b) Convolvulus arvensis L.).
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Application of Artificial Neural Network (ANN) and Logistic Regression for
Predicting Weeds Presence in Dryland Chickpea Fields of Kurdistan Province
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Kanouni

1- Department of Agronomy, College of Weed Science, Ferdowsi University of Mashhad and 2- Research Plant Protection Institute of Kurdistan Province

Abstract

A survey was conducted to compare the potential of ANN and logistic regression in predicting weed
presence of 33 dryland chickpea fields in Kurdistan province. Climatic and edaphic factors as independent
variable and presence or absence of weeds with highest abundance as dependent variables were entered in
the logistic regression and ANN models. The developed ANN was a Multi Layer Perceptron with nine
neurons in the input layer, one and two hidden layer(s) of various numbers of neurons and two neurons in the
output layers. Catchweed (Galium aparine L.) and field bindweed (Convolvulus arvensis L.) with the highest
abundance indices were the dominant weeds in the chickpea fields. The logistic regression did not fit a
model for catchweed, however, the ANN could develop the best suited models for predicting the catchweed
and field bindweed presence in dryland chickpea fields. Sensitivity analysis revealed that altitude and rainfall
are the most significant parameters in modeling weed presence in dryland chickpea fields. For the optimal
model, the values of the model’s outputs correlated well with actual outputs and its application for this
purpose is recommended.

Key words: Abundance index, modeling, Multi Layer Percepteron.
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