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Abstract

Ommatissus lybicus is akey pest of Iranian groves. This study aimed to evaluate the effect of different palm cultivars on O. lybicus population. The
experiment was carried out in a randomized complete block design with 3treatments and 4replications in Hormozgan, Fars and Kerman provinces in
2022. Bio2 (0.3%EC, 1.25ml/L)) was spraying on tree canopy when the second and third instars of nymphs emerged in the winter generation. Nymphs
and honeydew droplets were counted before and 14days after spraying. The percentage of calcium, nitrogen, potassium, crude fiber, and sugar were
measured in date palm leaves. The cultivars were divided into different groups by complete clustering method analysis. The results showed that there
were significant differences between different date palm cultivars, and it had an effect on the nymph population and the number of honeydew droplets.
So that the highest number of nymphs (82) and honeydew droplets were observed on the Shahani cultivar (145). Also, the effect of foliar spraying with
Bio2 was different on cultivars. Classification of different date palm cultivars based on the values of various parameters measured in the leaves showed
that they were placed in six distinct groups. A highly significant negative correlation (one day before (-0.947) and 14days after spraying (0.910)) was
different between date palm cultivars and the mean of nymphs. A significant negative correlation (-0.714) was between weight of leaves and the
cultivars. Among the examined parameters, crude fiber of leaflets was the most effective variable (R>=0.70) in the population of nymph with a negative
correlation (-29.72). The results of this study, while emphasizing the role of various elements of date palm leaflets on the O. lybicus population, can
help in selecting cultivars against this pest.
Keywords: Dubas bug, cultivar, crude fiber, weight, correlation
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Table 1. The mean comparison of Ommatissus lybicus nymph’s population and honeydew droplets one day before and 14 days after spraying by Bio2
(1.25ml/L) on different cultivars based on Tukey's test in Fars, Kerman and Hormozgan provinces in 2022
Mean of O. lybicus nymphs Mean of O. lybicus honeydew droplets

Area Treatment +SE +SE
-1 +14 -1 +14
Fars B*Shahani 54.75 + 7.72ab™ 18.25 + 1.60c 84.00 + 7.75a 32.67 +10.19b
B Mazafati 54.50 + 5.17ab 15.75 + 2.87c 109.10 + 7.09a 76.66 + 5.51b
B Zahedi 68.00 + 12.07a 26.00 +5.18c 86.33 + 8.37a 54.33 + 11.01b
C Shahani 28.75 + 1.11bc 82.25 + 7.83a 102.66 + 16.48a 145.25 + 9.99a
C Mazafati 19.00 + 3.63c 54.50 + 5.98b 109.33 + 6.62a 134.84 £ 12.47a
C Zahedi 20.00 + 3.72¢ 65.75 + 4.50ab 103.00 +7.02a  130.00 + 11.34a
F 11.59 39.64 1.25 20.89
df 5,23 5,23 5,23 5,23
P <0.0001 <0.0001 <0.3367 <0.0001
Kerman B Mazafati 10.58 + 0.86b 7.87 +0.37b 10.54 £+ 0.73a 8.15 + 0.40ab
B Karout 14.00 +1.42ab 9.50 + 0.40b 10.12 + 1.41a 5.83 + 0.59b
C Mazafati 13.16 +1.34ab 16.91 + 1.29a 9.00+1.01a 11.00 + 1.09a
C Karout 15.66 +1.19a 17.49 + 1.22a 9.00 + 1.01a 11.00 + 1.09a
F 5.68 28.78 0.69 12.65
df 3,15 3,15 3,15 3,15
P <0.0183 <0.0001 <0.5816 <0.0014
Hormozgan B Piarom 1.94 +0.13c 0.25 £ 0.13c - -
B Mazafati 2.25+0.12bc 0.22 + 0.06c - -
B Khasoui 2.25+0.23bc 0.59 +0.17c - -
C Piarom 2.48 +0.22bc 3.62 +0.25b - -
C Mazafati 2.81+0.12ab 4.19 + 0.33ab - -
C Khasoui 3.38+0.21a 4.77 £ 0.16a - -
F 8.58 96.40 - -
df 5,23 5,23 - -
P <0.0005 <0.0001 - -

Al 0T sl 5 Y 5L L o35 o8 e aliasOli 55 4 C 5B Gy

s e LA Ao s +/00 Cla“ﬁ Iy Jlsgme Ot Ot a5 osline g
“The letters B and C indicate the treatment of each cultivar with Bio2 and its control, respectively.
“Different letters in each row indicate a significant difference at the 0.05% level.
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Table 2. Comparison of different parameters of date palm leaves in different cultivars based on Tukey's test in Fars province in 2022

Mean of elements percentage and the weight (g) + SE/ cultivar

Parameter =
Shahani Mazafati Zahedi Control
Ca 0.52 + 0.006a™ 0.49 + 0.003b 0.45 + 0.006¢c 0.52 +0.003a
N 1.85 + 0.006a 1.85 + 0.006a 1.71 + 0.009b 1.85 +0.003a
K 1.42 + 0.006a 1.35 + 0.006b 1.32 + 0.006¢ 1.41 + 0.006a
F 22.00 + 0.58a 21.92 + 0.006a 21.98 + 0.006a 21.79 £ 0.003a
S 0.19 + 0.006a 0.02 + 0.006b 0.03 + 0.003b 0.18 + 0.003a
W 2.30 £ 0.053a 2.14 +0.182a 2.25+0.043a 1.50 + 0.032b
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“Shahani cultivar was control in Fars province.

“Different letters in each row indicate a significant difference at the 0.01% level.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Table 3. Comparison of different parameters of date palm leaves in different cultivars based on Tukey's test in Kerman province in 2022

Mean of elements percentage and the weight (g) + SE/ cultivar
Parameter
Mazafati Karout Control”
Ca 0.55 + 0.006a™ 0.54 + 0.006a 0.53 + 0.006a
N 1.89 + 0.006ab 1.91 + 0.006a 1.88 + 0.006b
K 1.40 £ 0.058a 1.44 + 0.006a 1.39 + 0.006a
F 23.60 £ 0.058a 23.52 + 0.006a 23.52 + 0.006a
S 0.04 £ 0.006a 0.03 £ 0.006a 0.03 + 0.006a
W 2.45 +0.037a 1.69 + 0.052c 2.12 £ 0.075b

2 Blae o35 Ol S Gl s sl ®
Aas e QLS Ao s /00 ch.wj:b)ls@uu_é‘)k;;‘-l@sjjnﬁojmk_é}fw

O35=W ,L3=8 s;:-:—é=F ar:*"be »JJJJZ:J =N ,(.,,.JS=Ca
"Mazafati cultivar was control in Kerman province.

“Different letters in each row indicate a significant difference at the 0.05% level.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Table 4. Comparison of different parameters of date palm leaves in different cultivars based on Tukey's test in Hormozgan province in 2022

Mean of elements percentage and the weight (g) + SE/ cultivar
Parameter
Piarom Mazafati Khasoui Control”

Ca 0.48 +0.003c™ 0.51 + 0.006b 0.61 + 0.006a 0.47 +0.006¢
N 1.58 +0.006¢c 1.86 +0.006b 1.93 £ 0.006a 1.57 £ 0.003c
K 1.33 +0.033b 1.37 £ 0.006b 1.49 £+ 0.003a 1.39 + 0.006b
F 23.60 +0.058a 22.59 +0.003a 23.00 £ 0.577a 23.57 +0.006a
S 0.11 +0.003a 0.03 +0.006b 0.04 +0.006b 0.11 + 0.006a
W 0.78 +0.083b 152+0.177a 1.52 +0.023a 1.27 +0.138ab

Sy plﬁ ¢5) L)ijujg ol s dals *
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O55=W ,d3=S , od=F L0 ul=K 035 25 =N, JS=Ca
“Piarom cultivar was control in Hormozgan province.

“Different letters in each row indicate a significant difference at the 0.01% level.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Table 5. Comparison of different parameters of date palm leaves in Mazafati cultivar based on Tukey's test in various provinces in 2022

Mean of elements percentage and the weight () = SE/Area
Parameter
Hormozgan Kerman Fars
Ca 0.51 + 0.006b" 0.55 + 0.006a 0.49 +0.003c
N 1.86 + 0.006b 1.89 + 0.006a 1.85 + 0.006b
K 1.37 + 0.006a 1.40 + 0.058a 1.35 + 0.006a
F 22.59 + 0.003b 23.60 + 0.058a 21.92 + 0.006c
S 0.03 + 0.006a 0.04 + 0.006a 0.02 + 0.006a
w 1.52 £ 0.177ab 2.45+0.037a 2.14+0.182b
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“Different letters in each row indicate a significant difference at the 0.05% level.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Fig 1. Plot of main components of different parameters of date palm leaves in different cultivars before and after spraying by Bio2 (1.25ml/L) against
Ommatissus lybicus in rotation space
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Table 6. Factors analysis for determination of effective unobservable combined factors on different parameters of date palm leaves in different
cultivars before and after spraying by Bio2 (1.25ml/L) against Ommatissus lybicus

Initial Eigenvalues Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total Percentof  Cumulative Total Percentof  Cumulative Total Percent of  Cumulative
Variance Variance Variance Variance Variance Variance Variance Variance
Percent Percent Percent
1 5.039 41.991 41,991 5.039 41.991 41.991 4.880 40.666 40.666
2 3.149 26.243 68.234 3.149 26.243 68.234 3.303 27.529 68.195
3 2.564 21.369 89.603 2.564 21.369 89.603 2.569 21.408 89.603
4 0.572 4.764 94.366
5 0.372 3.102 97.468
6 0.243 2.025 99.493
7 0.061 0.507 100.000
8 2.195E-16  1.830E-15 100.000
9 1.544E-16 1.286E-15 100.000
10 5.236E-17  4.363E-16 100.000
11 -1.192E-16  -9.930E-16 100.000
12 -2.669E-16  -2.225E-15 100.000

g3 le st st ys S Cile sla bl 1 F3e oS 5 dbedaline gl lele slalid )y oSlasls (it o 5 e b ole @ a5 slaai, V s
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Table 7. Roots of factor analysis after varimax rotation for identification of effective unobservable combined factors on different parameters of date
palm leaves in different cultivars before and after spraying by Bio2 (1.25ml/L) against Ommatissus lybicus

Component
Index 1 2 3
CaB 0.873" 0.318 0.025
CaA 0.971" 0.051 0.109
NB 0.906" -0.271 -0.295
NA 0.928" -0.132 -0.238
KB 0.916" 0.129 0.143
KA 0.593" 0.379 0.598"
FB 0.303 0.865" 0.076
FA 0.337 0.813" -0.272
SB -0.058 -0.146 0.965"
SA -0.079 -0.070 0.978"
wB 0.256 -0.812" -0.166
WA 0.138 -0.924" 0.201

Lo ,= S 2 ade Bio2 (1.25mll) L 5L JM}‘MJMgM(G)‘J) Lo oot s S cilises gla el )l edunslis s 5 w A 5B oy >~
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The letters B and A indicate the different parameters of date palm leaves in different cultivars before and after spraying by Bio2 (1.25ml/L) against
Ommatissus lybicus, respectively.
* Significant at the 5% probability level.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Fig 2. Dendrogram of grouping date palm cultivars based on various parameters measured in leaves. ZF: Zahedi Fars, SF: Shahani Fars, MK:
Mazafati Kerman, KK: Karout Kerman, MF: Mazafati Fars, PH: Piarom Hormozgan, MH: Mazafati Hormozgan, KHH: Khasoui Hormozgan.
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Table 8. Grouping of date palm cultivars based on various parameters measured in leaves

Valid no. in the list

Groups Cultivar Index Mean Std. Deviation Unweighted Weighted

1 SF CaB 0.52 NA 1.00 1.00
CaA 0.56 NA 1.00 1.00

NB 1.85 NA 1.00 1.00

NA 1.87 NA 1.00 1.00

KB 142 NA 1.00 1.00

KA 143 NA 1.00 1.00

FB 22.00 NA 1.00 1.00

FA 22.15 NA 1.00 1.00

SB 0.19 NA 1.00 1.00

SA 0.22 NA 1.00 1.00

WB 2.30 NA 1.00 1.00

WA 2.84 NA 1.00 1.00

2 PH CaB 0.48 NA 1.00 1.00
CaA 0.50 NA 1.00 1.00

NB 1.58 NA 1.00 1.00

NA 1.62 NA 1.00 1.00

KB 1.33 NA 1.00 1.00

KA 1.40 NA 1.00 1.00

FB 23.60 NA 1.00 1.00

FA 24.53 NA 1.00 1.00

SB 0.11 NA 1.00 1.00

SA 0.15 NA 1.00 1.00

WB 0.78 NA 1.00 1.00

WA 0.86 NA 1.00 1.00

3 MF CaB 0.49 NA 1.00 1.00
CaA 0.51 NA 1.00 1.00

NB 1.85 NA 1.00 1.00

NA 1.87 NA 1.00 1.00

KB 1.35 NA 1.00 1.00

KA 1.28 NA 1.00 1.00

FB 21.92 NA 1.00 1.00

FA 23.80 NA 1.00 1.00

SB .0.02 NA 1.00 1.00

SA 0.02 NA 1.00 1.00

wB 2.14 NA 1.00 1.00

WA 1.94 NA 1.00 1.00

4 ZF CaB 0.45 NA 1.00 1.00
CaA 0.49 NA 1.00 1.00

NB 1.71 NA 1.00 1.00

NA 1.69 NA 1.00 1.00

KB 1.32 NA 1.00 1.00

KA 1.34 NA 1.00 1.00

FB 21.98 NA 1.00 1.00

FA 21.86 NA 1.00 1.00

SB 0.03 NA 1.00 1.00

SA 0.04 NA 1.00 1.00

wB 2.25 NA 1.00 1.00

WA 212 NA 1.00 1.00

5 MH CaB 0.51 NA 1.00 1.00
CaA 0.55 NA 1.00 1.00

NB 1.86 NA 1.00 1.00

NA 1.87 NA 1.00 1.00

KB 1.37 NA 1.00 1.00

KA 1.39 NA 1.00 1.00

FB 22.59 NA 1.00 1.00

FA 23.92 NA 1.00 1.00

SB 0.03 NA 1.00 1.00

SA 0.04 NA 1.00 1.00

wWB 1.52 NA 1.00 1.00

WA 2.02 NA 1.00 1.00

6 MK CaB 0.57 0.04 3.00 3.00
KHH CaA 0.57 0.01 3.00 3.00
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KK NB 191 0.02 3.00 3.00
NA 1.96 0.06 3.00 3.00
KB 1.44 0.04 3.00 3.00
KA 1.43 0.00 3.00 3.00
FB 23.37 0.32 3.00 3.00
FA 24.44 0.25 3.00 3.00
SB 0.04 0.00 3.00 3.00
SA 0.05 0.01 3.00 3.00
WwB 1.89 0.49 3.00 3.00
WA 1.56 0.36 3.00 3.00

a0 s 53 NA
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sl e

=W 88, i=F Lo ul=K 055 20 =N ,od5=Ca
NA: not available
ZF: Zahedi Fars, SF: Shahani Fars, MK: Mazafati Kerman, KK: Karout Kerman, MF: Mazafati Fars, PH: Piarom Hormozgan, MH: Mazafati
Hormozgan, KHH: Khasoui Hormozgan
The letters B and A indicate the different parameters of date palm leaves in different cultivars before and after spraying by Bio2 (1.25ml/L) against

Ommatissus lybicus, respectively.
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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Fig. 3. Accuracy of date palm cultivars grouping based on various parameters measured in leaves using canonic discriminant functions method
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Table 9. Correlation between different date palm cultivars with the mean of Ommatissus lybicus nymph’s population and honeydew droplets in 2022

Cultivar Nymph (-1) Nymph (+14) Honeydew droplets (-1)
P re P re P re P re
Nymph (-1) 0.002 -0.910
Nymph (+14) <0.000 -0.947 <0.000 0.944
Honeydew droplets (-1) 0.131 -0.766 0.012 0.954 0.185 0.703

Honeydew droplets (+14) 0.252 -0.633 0.070 0.847 0.337 0.550 0.018 0.939




49

coplad ¢ a1 Al slag lew 5 ST

Jsboes 31 das 55518 0L IYRICUS b= S 25 0555 Comarr oS0k RV E) 655 3l Jsomn 51 L3 555 G 0L IYRICUS Lo S o5 0555 Camarr e50ke 1(=1) o5

= le;g»)'l.xg)‘})\i,L,Q..&:,«ljlaéJUJJ;,:fjl.:»s:(-Hf.);SL,.&QlJJa}=Jilﬂdjl>mjlyj});§{uwoljlé;l.w Sls 1(=)) Shas ol s 3l

Nymph (-1): Mean population of O. lybicus nymphs one day before spraying, Nymph (+14): Mean population of O. lybicus nymphs 14 days after
spraying, Honeydew droplets (-1): Mean number of honeydew droplets one day before spraying, Honeydew droplets (+14): Mean number of honeydew

droplets 14 days after spraying

Table 10. Correlation between different date palm cultivars with the mean of elements percentage and the weight (g) of leaflets in 2022

Cultivar F S
P re P re P re P re P re P e

Ca 0.210 0.497

N 0.885 0.061 0.047 0.714

K 0.426 0.329 <0.000 0.941 0.028 0.761

F 0.127 0.586 0.266 0.448 0.956 -0.024 0.469 0.301

S 0.373 -0.366 0.911 -0.048 0.505 -0.278 0.861 0.074 0.801  -0.107

W 0.047 -0.714 0.903 -0.052 0.254 0.458 0.937 0.033 0.222 -0.486 0.882 -0.063
Ca=calcium, N=nitrogen, K=potassium, F=fiber, S=sugar, W=weight
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