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Table 1. Soil characteristics used in the research.
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Table 2. Coefficients of correlations between moisture and leaf color parameters in LAB system in all treatments.
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Table 3. Coefficients of correlations between humidity and color parameters in LAB system of treatment

without irrigation.
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Table 4. Comparison between leaf color parameters in LAB color system using variance analysis.

Sum of squares df Mean Square F Sig
Between Groups 24 2 12 29.07 0.151
Within Groups 46 9 5.111 2.348
Total 70 11

il 2 2 sy (SN e ol gl el
VTS T (T e W P e

R

O Cead 53 SIE 358 e 4> &S bl

Olfsn o Sl 5S35 0700 32 31 Laey S
e 2 s AL e s Gl Sile 88 s
Gl s Al LI eSS L LSS



YA (1) ko (YY) dlr SB g OF Clis gla yingsy & puid

e a5 p5 dader 3l el 1 dald & ge
Ol pm s oy YA 25l 4 oy
SB L slie G- cpl s aib e Jils U]
Lol o e cdils lals Wiy Cosb,y el L
5ok bl cpl &S bl o ol Y 5T
S Slaj ek 3 okl 0o 35 Sk ds
20 Vs s S el Sl 5eS slie !
do3 YA Cushy 3 pimen ails dal ol
=VWosgls Ll Wy, Cusby GalS LS A luae

(0 Jya) il e

35 S5 &Ky wles 3 eslimal b bl by s
g i olS 1 ) slaptee
Aoy Yo 0l sl sk Sbee als 5 ey
Silesl 5,50 S 5 b 51 L(MAD=YY") il

s e b s O Cusb) Ol &S 03 s S
WSl Aoy VY 5 YO LS Soen ki
Al Aoy YA ssd= S Cugby o8 el ol
I P J S W PV YU (E P FIERNK 4
S, sl S o palis 0 s s

33 ol 3l iy ile class 53 LAB pae

S il gy gb, o) 53 LAB Gl falyl 5lis opmai =0 J gk

Table 5. Determining the values of LAB parameters in different soil moisture percentages.

sl slasss sk, L A B LAB
Irrigation days Moisture
1 35.3 68 22 45 303
2 33.02 67 21 41 29
3 30.3 66 -20 39 28.5
4 29.6 66 -19 38 28.3
5 29.1 65 -19 37 27.6
6 28.4 64 -19 37 27.3
7 28.1 61 17 36 26.6
8 27.1 61 -16 32 25.5
e 3 0.97 0.94 0.97 0.92

Degree of correlation
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Table 6. Error matrix to evaluate the accuracy of tree C5 model in LAB color system.

TFC TPWP T10 T30 T50
Predictability
TFC 39 0 4 5 2 39/50*100=78%
TPWP 0 50 0 0 0 50/50*100=100%
T10 3 1 45 1 0 45/50*100=90%
T30 4 0 7 36 3 36/50%100=72%
T50 2 2 0 1 45 45/50*100=90%
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Table 7. Error matrix table to evaluate the accuracy of tree CHAID model in LAB color system.

T10

" o TFC TPWP RIS T30 T50 o

Predicted Observations Predictability
TFC 19 1 0 30 0 19/50*100=38%
TPWP 3 47 0 0 0 47/50*100=94%
T10 11 1 2 36 0 2/50*100=4%
T30 10 0 1 39 0 39/50*100=78%
T50 8 3 0 32 7 7/50*%100=14%
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Table 8. Error matrix to evaluate the accuracy of tree QUEST model in LAB color system.

o TFC TPWP G e
Predicted Observations el Predictability
TFC 42 8 42/50*%100=84%
TPWP 4 46 46/50%100=92%
T10 38 12 0%
T30 42 8 0%
T50 33 17 0%
Aoy o SR (IAN) il e b, sl WIS ;5'<’J (s 93 dds o Glawslie colg s
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Table 9. Accuracy of moisture class prediction using different decision tree algorithms in LAB color system.

QUEST CHAID C5 SYSTEM
35.2 45.6 86 LAB
TFC
A
B
A
%<=_.m? E)“"‘:’?
B TPWP
B <=1vya B yyv/e
A+B T10
A+B <=V A+B )Y

TFC TI10

LAB (i N gl eyl 5l el LGS o 5 Jaa—Y S
Figure 1. 5C tree model using LAB system color parameters.
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Abstract

Background and Objectives: The problem of water scarcity is one of the most important
agricultural problems in Iran, therefore proper and timely use of water resources is Necessary. One
of the strategies for optimal use of water in agriculture is irrigation planning of agricultural products.
Irrigation planning means specifying the irrigation time and amount of water needed at each
irrigation time during the plant growth period. In this study, in order to determine the irrigation time,
the color change index of pepper leaf due to the decrease in soil moisture was used. So far, some
studies have been carried out to determine some of the agronomic parameters of the fruit and leaf
color changes using digital image processing, but no evidence is available for the relationship
between leaf color and soil moisture subject to this thesis. Therefore, it can be assumed that this
research is the first research in this field.

Materials and Methods: In order to investigate the effect of water stress on leaf color of chili
pepper, plastic pots and dimaz chili peppers were used. The measured parameters included plant leaf
color and soil moisture. Leaves were photographed daily and finally leaf color analysis was
performed using Photoshop and BAL color scheme. The experiment was conducted in a completely
randomized design with five treatments including 10, 30 and 50% water stress, complete irrigation
and no irrigation treatment in four replications for irrigation planning. (No irrigation treatment was
considered as control treatment). Water stress was applied to the treatments for 52 days during plant
growth period from transplanting (three weeks after transplanting) until harvest.

Results: The LAB color system with a correlation coefficient higher than 94% can be used as an
efficient system for investigating leaf color changes and determining irrigation time. One of the
advantages of this method is its high computational volume and high accuracy of results. Increasing
the accuracy of this method and examining its feasibility requires further research, and its simplicity
and low cost can be a good justification for continuing its use. Certainly, by developing research on
the proposed system, including the use of laboratory equipment and more accurate numerical
methods, acceptable results can be obtained in estimating the exact irrigation time. On the other
hand, three tree models QUEST, C5 and CHAID, which are decision tree algorithms, were used to
predict soil moisture classes. The results showed that the C5 tree model had higher accuracy than
other models and the accuracy of prediction of soil moisture classes by this model for the LAB
system was 86%.

Conclusion: The findings showed that as a result of soil moisture changes, there is a change in the
natural reflection of the leaf color of the plant, and the lower the soil moisture, the darker the leaf
color becomes and these changes affect the elements of the lab color system.

Keywords: Chili pepper, Colorimetric, Digital image color processing, Irrigation time,
Photoshop software
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