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Is it possible to determine economic injury level by Delphi method? A case study of Ommatissus lybicus
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Abstract

Dubas bug, Ommatissus lybicus, is one of the key pests of date palm groves in Iran. Chemical control is currently used regardless of
the population of pests and its economic problems. The aim of this study was to determine O. lybicus economic injury level with a different
method from the conventional method which is easier with the same precision. Therefore, Delphi method or expert system was used. It was
carried out in the three provinces of Kerman (Bam), Fars (Farashband), and Bushehr (Tang-e zard). Twenty-five questionnaires were distributed
between experts and farmers in each province. The completed questionnaires were collected. According to the results of the first questionnaire,
the second questionnaire was compiled and the stages were repeated. The results showed that the Delphi method provides valuable results such as
the description of individual variables (the age of palm growers, literacy, level of experience, garden area and gardener pest management) that
can be effective in pest management planning. However it could not produce accurate results for quantitative data such as determining the timing
of chemical control according to pest number, the amount and percentage of damage, because this data is available and the Delphi method should
not be used as an excuse, in such cases the Delphi technique can be used as a complementary method.
Keywords: Economic injury level, Delphi method, Ommatissus lybicus
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Table 2. Scaling of pest index in different areas of research.

Areas of Number of pest”

research Parameter (nymph per leaflet) Scale

1-2 1

Bushehr 2-3 2

province 3-4 3

4-5 4

1 1

Kerman 2 2

province 3 3

4 4

10-11 1

Fars 11-12 2

province 12-13 3

13-14 4

“Number of pest obtained from Arbabtafti (2019) results.
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Table 1. Scale of parameters of each index.

Index Parameter Scale

low 1
Damage moderate 2
scale high 3
very high 4
observing early damage 1
announcement of Agriculture- Jihad centers 2

Control
criterion announcement of other gardeners 3
a certain amount of damage 4
without control 0
March 1
Time of Avpril 2
Spray May 3
June 4
nymph instars I, Il 1
Stage of nymph instars II1, 1V, V 2
pest adult 3
nymph instars II1, 1V, V and adult 4
pollination 1
Stage of fruiting 2
Plant clustering 3
harvesting 4
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Table 6. Frequency of samples by date palm grove area in Bushehr

province.
Date palm grove area Cumulative
Percentage
(ha) percentage
1-2 53.00 53.00
3-4 16.00 69.00
5-6 16.00 85.00
7-8 5.00 90.00
>9 10.00 100.00
Sum 100.00 -
Mean:3.84 Standard deviation:3.91
Max:16.00 Variance:15.31
Min:1.00 Median:2.00
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Table 7. Frequency of samples by age in Kerman province.

Age (year) Percentage Cumulative percentage

31-40 14.00 14.00

41-50 27.00 41.00

51-60 32.00 73.00

61-70 27.00 100.00

71-80 0.00 0.00

Sum 100.00 -
Mean:53.77 Standard deviation:10.31
Max:70.00 Variance: 106.37
Min:35.00 Median:53.50
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Table 8. Frequency of samples by experience in Kerman province

Experience (year) Percentage = Cumulative percentage

1-10 9.00 9.00
11-20 14.00 23.00
21-30 41.00 64.00
31-40 18.00 82.00

>41 18.00 100.00

Sum 100.00 -

Mean:30.73 Standard deviation:11.53

Max:50.00 Variance:132.87
Min:10.00 Median:30.00
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Table 3. Frequency of samples by age in Bushehr province

Age (year) Percentage = Cumulative percentage

31-40 36.00 36.00

41-50 41.00 77.00

51-60 14.00 91.00

61-70 4.50 95.50

71-80 4.50 100.00

Sum 100.00 -
Mean:48.24 Standard deviation:11.13
Max:80.00 Variance:123.79
Min:33.00 Median:47.00

ey Dbl 3 28 i Lol Gl Lo ps —E d g
Table 4. Frequency of samples by experience in Bushehr province
Experience (year)  Percentage  Cumulative percentage

1-10 23.00 23.00
11-20 27.00 50.00
21-30 18.00 68.00
31-40 18.00 86.00

>41 14.00 100.00

Sum 100.00 -

Mean:26.91 Standard deviation:17.34
Max:75.00 Variance:300.66
Min:10.00 Median:22.50
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Table 5. Frequency of samples by education in Bushehr province

Education (year)  Percentage = Cumulative percentage

Illiterate 9.00 9.00
Elementary 14.00 23.00
Middle age 18.00 41.00
High school 9.00 50.00
> Diploma 50.00 100.00
Sum 100.00 -
Mean:11.86 Standard deviation:5.96
Max:18.00 Variance:35.56
Min:0.00 Median:13.00
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Table 11. Frequency of samples by age in Fars province.

Age (year) Percentage Cumulative percentage
31-40 23.00 23.00
41-50 27.00 50.00
51-60 23.00 73.00
61-70 23.00 96.00
71-80 4.00 100.00
Sum 100.00 -
Mean:67.23 Standard deviation:13.02
Max:90.00 Variance:169.46
Min:46.00 Median:67.00
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Table 12. Frequency of samples by experience in Fars province.

Experience (year)  Percentage = Cumulative percentage

<10 0.00 0.00
10-20 19.00 19.00
21-30 27.00 46.00
31-40 42.00 88.00
41-50 12.00 100.00

Sum 100.00 -

Mean:31.31 Standard deviation:9.82
Max:50.00 Variance:96.38
Min:15.00 Median:33.50
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Table 13. Frequency of samples by education in Fars province.
Education (year)  Percentage

Cumulative percentage

Iliterate 61.50 61.50
Elementary 15.00 76.50
Middle age 11.50 88.00
High school 8.00 96.00
> Diploma 4.00 100.00

Sum 100.00 -
Mean:3.04 Standard deviation:4.54
Max:14.00 Variance:20.60

Min:0.00 Median:0.00
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Table 9. Frequency of samples by education in Kerman province.
Education (year)  Percentage

Cumulative percentage

Iliterate 9.00 9.00
Elementary 0.00 9.00
Middle age 23.00 32.00
High school 41.00 73.00
> Diploma 27.00 100.00
Sum 100.00 -
Mean:10.91 Standard deviation:4.44
Max:16.00 Variance:19.70
Min:0.00 Median:12.00
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Table 10. Frequency of samples by date palm grove area
in Kerman province.

Date palm grove area (ha) Percentage Cumulative percentage

0.5-1 58.00 58.00
1.1-15 5.00 63.00
1.6-2 27.00 90.00
2.1-25 5.00 95.00
2.6-3 5.00 100.00
Sum 100.00 -
Mean:1.39 Standard deviation:0.72
Max:3.00 Variance:0.52
Min:0.50 Median:1.00
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Table 14. Frequency of samples by date palm grove area
in Fars province.

Date palm grove area Cumulative
Percentage
(ha) percentage
<1 0.00 0.00
1-5 42.00 42.00
6-10 19.00 61.00
11-15 23.00 84.00
16-20 16.00 100.00
Sum 100.00 -
Mean:8.52 Standard deviation:5.82
Max:20.00 Variance:33.91
Min:1.00 Median:6.50
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Table 15. Determined indicators for determining economic injury level of Ommatissus lybicus using Delphi method in different areas.

Key factor

Index

Mean+SE

Bushehr province

Kerman province

Fars province

damage scale 1.48 +0.15 2.30+0.18 1.85+0.15

O. lybicus management control criterion 1.93+0.34 224+0.21 1.19£0.08
time of spray 2.41 +0.19 3.04 £0.04 3.42+0.10

0. Iybicus damage stage of pest 217+0.26 3.08+0.19 3.96 £0.04
stage of plant 1.82+0.18 3.04£0.20 2.00 £0.00
number of pest 2.18+0.31 348+0.11 1.50+0.10

Time of spray damage rate 275.00 + 40.59 2600.00 + 222.97 665.38 + 58.69
damage percentage 2.63£0.39 36.67 + 3.03 6.65 = 0.59




Ommatissus lybicus b 5 S 265 53,90 adlas Sl L OG! As oy, 5 eslinul b galaBl 0L o e (ARRTPCOUP o s

oo St il bl s b s S ey (S olS Sy e IS ele s als e sla sl Sl Ao s anglis AN J g
Table 16. Comparison of the frequency percentage of parameters of each index in the key factor of Ommatissus lybicus management in different.

areas.
Frequency percentage
Index Parameter . _ .
Bushehr province Kerman province Fars province
low 64.00 17.00 38.50
moderate 27.00 44.00 38.50
Damage scale .
high 9.00 30.00 23.00
very High 0.00 9.00 0.00
observing early damage 24.00 37.00 81.00
announcement of Agriculture- Jihad centers 28.00 30.00 19.00
Control criterion announcement of other gardeners 4.00 6.00 0.00
acertain amount of damage 16.00 27.00 0.00
without control 28.00 0.00 0.00
March 9.00 0.00 0.00
. April 59.00 0.00 0.00
Time of Spray
May 14.00 96.00 58.00
June 18.00 4.00 42.00
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Table 17. Comparison of the frequency percentage of parameters of each index in the key factor of Ommatissus lybicus damage in different areas.

Frequency percentage

Index Parameter . - .
Bushehr province Kerman province Fars province
nymph instars I, Il 48.00 12.50 0.00
nymph instars 11, 1V, V 8.00 0.00 0.00
Stage of pest
Adult 22.00 54.00 4.00
nymph instars 11, 1V, V and adult 22.00 33.50 96.00
pollination 0.00 8.00 41.00
fruiting 100.00 23.00 41.00
Stage of plant .
clustering 0.00 27.00 14.00
harvesting 0.00 42.00 4.00

S g s e 1 S0ke Ola S 5 g Dbl 3

Iy ias cpl gl 5 JL VY=Y sgds ) 550
» ey Sl AT &l 55 ool glatila 5 5150 3l aslizul
oSSl 48 Jlm 3 3l S S 5 e e50ke Sy el
e D9 ol Ol 53 ey 3590 SlAK pad s S
laalo, 55l leslaul du; o bl pl bl s Jla
Obsl 3 e35ks ke ol 53 03Y Sla A8 &l s ki s
2l E s 165 e onl b Al i g e e
B e by EL 53 (6815 4 sy 5e 3 den e

.L.I:L: JS r«.>u:‘ S s D _"' J"’l}?;f cJ.JrLsL;a }W“ B

Lo b o Gladise gy Ol o
JLw Ve a2 Ol Plas idls (golel 4 2 JLe YV
o by Sl e 3 I VO UT e SI
Clle ol izl 4 Sl Yo B Y o oS el g0l 3l
s 5 e R Y LS el el s ke
ol 4 55 e Flse B H K 5 S ks ol 3
il Olos Sl sar bl ke o 55 ol o5
Al a2l ol s S Sl Ll g Jas
Aoled g add 5 Lo 5 4 | Sledibl



v

oerls e lie e 2 S i L;i_ﬂj.)ék; o e o
Olwl 3 aS das o QLS Olul v sl 4 s
5 g Qe S Olil 53 oS Lo 2 S i3 Sl g
2l Ll ol s da e B S 50 ) Ok o
03 Glesrea Koy Basa EIL e wlos I ol
(Arbabtafti, 2019)

Ai g bl a1l Gble o ool slre sl s
sber 551, pdlel 5 ol sl BT 0 b o3sbe shne
sl 5S1s r}k;\ Ole S Oleal 53 oS Jbs 55 (55,508
(ol a sl BT 0w b LS b bl L3 5 sosLES
el Sl a5l a5 A e ol Sl ade o3 leas
Jels as oyl sl BT o b adlaie 55 53 oS
ol ade o lumay el cl S 2 (555 Sk 35
S azis SO i Ses Sl oS bl 152
s (Hussain, 1963) 555 o ada>Sa Lao, gy sl 5 5gb
S ol e Loy b sl e5kn Olas o e
Dbl s ol ke J S i pdew e b
5L hSe i 30151t 5§55 8 D e S
35 opl &Sl Lol aupe s 5 O JKET glaly
S o 5SS 1 OLMEL a5 el Skl e

Sl 53 il Olo3 OB LSS Lo Jai el
5ol gyl Ole S Olal 53 wole sy b CLEl ek
Cra C)\ Brele sl 2 g ele llgunyl b Ol s
bl el 3 s 03 oS Tl Jo 53 Lo
S o) eSS lids s ool oS Lays slaasl
(ol 5 ol Bl b e g Olil 53 i plosil L >
el kg pss dag OLe,S Ol 53 5 gyl 5l
Olul y3 a0 Jhia ) sl (Arbabtafti et al., 2016) A
255 b 4 el el Dby 5y LB Ol S
U s ge 51 ey Sl et Okl s S I

)L_..su cJ‘J_B‘ )‘ u_..l;u A.SUJ_lM = L: S Cewlodd o)')L:.A

A4 5 08 ) oyled M Al 1 alE sla s lew 5 ST

531 s Sl sl 3 e Ol S 5 gt s Ol 3
S 63,2 baai sad Aol Solea anils | pledss LSs
Ol 534S ol J s cpl 5 ding S S ollael b
1 Oldsss Sl ey U S oSOl sl 31 el s
Ay e e ol e Sl mhads 5 Ll ol il
oy Ll e adlate cpl 3 IS VL au e b sla i,
Byh a8 S 5 eld
35l Ol a3 Jsl anliiis y Slagealy ) 2 5
235l JAU Slr o3 parg pBaS 550 0olis gl
St 5 Ole S ladbnd s o5 s sl 3 51 (gl )
S L2 s VLD ol ol e b dil
A3k ailain 5> ot OS5 s OF s S 15 0
o2 53 Olas Ol aw 4 53 oS Jule o tage Y
5SS phe (ol o oLl 3T s Sl S
Syt S5 bl il 5 LML Sales
el 2l e b S s Lessle ey G iege T
Dy edd
54, JLSw By J S Ol (8l ol S5 esgdms b
S 35 ey Dl 03 30l Dol Ol romes
S s S 3 OLIAEL BT pue sdasolis
o 5l OLIAEL SIS ol pe 515 aldBl oL
03 aS Sl 5 S el by cily culSs ol
Ol gl i el Sl el el Ol o e
55 leal piize U SbLS i Olalis IS b s
Obdsss o 53 23500 5 s 5 sla NS B
NG
op i oLS gy al e a5 Sl 550 s LAC..JL, .0
OLss 3l OBl oS das o Ol 3515 3525 ol oS5
s BT s Ll 5 Lses 54k
Colastan e 4S5 S5 355 3 ol ARSI

Ll B3lo 3 s 9 e (g3laBl



Ommatissus lybicus b 5 S 265 53,90 adlas Sl L OG! As oy, 5 eslinul b galaBl 0L o e (ARRTPCOUP o QA

SLs o5y s oLl g3l 0L 5 o S11s oS
o5l Lot a8y a5y o 3de Sl Lo S i
Ol S Sl 3 & el s ol 5 350 Gl es S
Lo Sz Slaos gy sbas bl (3Ll 0L ehane
.,L.L;)ﬂﬂ Lo s a8 0 8 (S5 050 sds */YV=1/)
350 510w STa 55 ey Oliwl 3 o (Arbabtafti, 2019)
S e e my b S s slae sy elal el
S U pl ol 5 (Arbabtafti, 2019) i 5,51 5 Lo 5 4
PRt pepe ol s s Lis

2ol Aoy s sl Ul wi;L,a dns Lo
OIS es )l oS das o OLES 6 5 0l S slagll
3 S Ol |y olast o ys 5 Ol op it LS

s Sy 3 edoal Gz e a5 L S sba
B G ol Sl am S SR Gl 5o
B oS slasls s s bl 55l e bl s 63,8
(sl aliS e o b olewd o5k Oloy s
3> b Ol s ol s 5 ool Ol
S sl lSan a8 s s el sl sy
335 o ooldn s 5 Syl 3l Bl s s
Slaesls s 6l s iy il sl o5l o gt a
fls b sl S sty «(Biomass) o35 ) Jio S
oo ied o3 Laesls (ol a S Jls 3 54, 0 )84 s
S e Gl sl Olpea s s Ll s
Cils Ol a5 Il s 35 eslizad slaesls i (g5
gt Ll e s ST (g3,l5m e 3 30 g
!(Mukherjee etal., 2015) iy « Lol LiL Jlo LSS

S S o
Ot Jol sl iy s 3 Jool il SIS sboey
Jd=le b S oy 5l gy Cll Olsl a8 das e
o=l dm sl AN Sl e 5 ol Ol (e
5 Sl S o e OLuld ) o 555 0 a0 5 Alls

ot ol disls i3 ol e sl sdalie | 0k
s BTl 51 55

Gl o sla et i b 2 S oy Coslast sl o
st 6l bl o anglie i oLl elS 5 ol
Ry A3 5 Aiime QB AS S HLie 4 S das e OLES
Ol 53 (oIS 6t e 3l 3L gy Ol s oyl
JS 0t 5 AU e sl il o 5 AU e Ol S
5 Smdles ;S el e el Dbl s 3 ol (i 3
0 e oy Olid 3 5 (g huad g Olo S Okl 43 ¢ oa3e 5
S il Sy o i el e b s edlel
oot 355 psb 2 al g4 Lol slae, s 5 lsdl slacs 3
Sl s SVl 5 0l S ) ay s 3l50 5 S
35S o g e 3550 IO 3 S e i S
Sz 5 0l 03,1 S i SN2 1 Lo 2 00 oIS
e ASa oS a3 50 (Sla 5 slaanS L5
Ly oo dgd 1S5 Y oy SO o355 Spx bae g
Sl s e b oyl »bs (Gharib, 1996; Latifian, 2000)
S5 3y Aoge 5 (Shuad ot Slidles S J>1 e ru; 3

w2l sl el aw plawd o3be Ol o 3
IG5 WL S - ) W 1 Y WO WOV L S G W o
Al Gles 1y alead o3ske Ol op Fomlbis OB S
D3 ade Y=Y eio okl 3 anS s (g oy 5SS &S
Lo ade M=) e B bl s 5 sae £ Ol S Ol
Gl b oS el Sloy ET) (gsleasl slinf aSla 4 55
o ET Vaame i Joe 3,05 <l sl 51 (5,8 ol
e S 2 ET 9,8 5,8 L5, 8 e I ZEIL S 3
Sl e ET 488 a5 it D15 508
31 e il el ey dalys I EIL o Ylaas|
Sl ol 53 258 o3l ke 4 SR Dbt O 3l
525 0Ad Jes 3005 5 S el Gl GBI o b
—1L (Moeini- Naghadeh, 2007) c.—als J_al e

Arbabtafti (2019) gl L e s Ol s> QELSES L



a4

SlS 3 g ske o okige Ll Sl 050 s
slgr Cu e s P8 Copde |y 5 o
oz G3lo dge OLBT 5 o Ol g5 (55,5128
DU L e ey g il SdS sl
b DLt I e 5 gl agll edige Lol
L Sl B8 Ol el (65,518 sler g e UL
$305liS sl UL bim e osl el Ciyj i
sl ot 550 51 I okige (il 5 0
L ladslin 5 Jll 5 JooSS Gz a8 OLLL (g5,5LS

'Jj‘ig;d Lg)‘_}i'ﬂtg-w 9 L;.:‘J)J\; Lodls olgs

A4 5 08 ) oyled M Al 1 alE sla s lew 5 ST

Oledss Ll s 3 d el gl S daglnl SULS Laas
upj_A})bM(.SJMM\)Q\)‘V\;L)jAJJSJ‘Jff
oj)pgujwﬁk;@sémgl; S50 53 &U" =23

5l Ol el sl 238 i w0 b plend

Sys) Cewdas rRE @LT.S SHPIPPRGIS WEN WP

6)')4-“\?"
4SS j4uS Ob)l;éjo\;.i.a}k 3l Cole= Bsks 3l

L;)\J'QKQMA_}:JSMU\)U;A)HO_JL;\J_;-H_Q_}A

ooaas Sl il Gble js byt S i b sl o55ke Oley IS el ys et ls la melyl Slsl s s anslie NA Jgis
Table 18. Comparison of the frequency percentage of parameters of each index in the key factor of O. Lybicus spraying time in different areas

Index
Area Number of pest Damage rate Damage percentage
Parameter (nymph Frequency Parameter Frequency Parameter Frequency
per leaflet) percentage (kg/ha) percentage (%) percentage
1-2 41.00 100 25.00 1 25.00
Bushehr 2-3 29.50 200 25.00 2 25.00
province 3-4 0.00 350 25.00 3 25.00
4-5 29.50 450 25.00 45 25.00
1 0.00 1400 20.00 20 20.00
Kerman 2 0.00 2100 27.00 30 27.00
province 3 52.00 2800 20.00 40 20.00
4 48.00 3600 33.00 50 33.00
10-11 0.00 300 15.50 15.50
Fars 11-12 0.00 400 15.50 15.50
province 12-13 50.00 500 27.00 27.00
13-14 50.00 1000 42.00 10 42.00
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