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Table 1. Survival rate, development, sex ratio and number of whitefly adults emerged from leaves in the adhesive cage of studied

cotton varieties and strains.

ASH Al cladld) s Anadal) dud (ps3) Bodal) gl Baa o gia  pdad) plid 4y gial) L) Al

Total emerged adults Sex ratio Life cycle duration (days) Insect survival rate (%) Strain
20.92+1.003 a 1.070+0.055 abc 23.17+0.725 a 69.72+3.43 a 11(Bromize * Palmo76)
23.42+0.905abc  1.097+ 0.030 abc 24.92+0.681 abc 78.06+3.15 abc 116(Aleppol18*strain 187)
23.5+0.830 abc 1.103+0.040 abc 24.67+0.784 abc 78.33+2.76 abc  136(Aleppoll8*strain 187)
21.33+1.190 ab 1.123+0.039 abc 24.92+0.712 abc 71.11+3.99 ab 143(Aleppol18*strain 187)
22.92+1.000 abc  1.056+0.021 abc 23.17+0.575 ab 76.39+3.34 abc  148(Aleppol18*strain 187)
24.17+0.880 abc  1.022+0.029 ab 25.83+2.080 abc 80.56+2.94 bc 169(Der.alzor22*Zeta 2)
22.00+0.800 abc  1.041+0.039 abc 25.33+0.569 abc 73.33+2.66 abc  19-30(Alep.90*Der.alzor22)
22.33+0.860 abc  1.074+0.026 abc 24.83+0.695 abc 74441297 abc  19-30(M503*Alep.90)
22.08+0.785 abc  1.049+0.027 abc 25.33+0.720 abc 73.61+2.62 abc  23(Alep.90*T105)
21.50+0.931 abc  1.068+0.046 abc 25.00+0.634 abc 71.67+3.10abc  24-83(M503*Alep.90)
22.58+1.010 abc  1.076+0.031 abc 25.50+0.672 abc 75.2843.37abc  27(Alep.90*T105)
23.83+0.832 abc  1.017+0.020 a 26.42+0.582 ¢ 79.44+2.77 abc  27(Strain53* Der.alzor22)
24.25+0.737 bc 1.002+0.025 a 24.58+0.617 abc 80.83+2.46 bc 38(Alep.90*T105)
23.50+0.804 abc  1.074+0.024 abc 24.17+0.575 abc 78.33+2.68 abc  43-115(M503*Alep.90)
23.42+0.877 abc  1.106+0.023 abc 25.58+0.639 abc 78.06+2.93 abc  45(Bromize*Palmo76)
22.9240.909 abc  1.041+0.026 abc 24.83+0.573 abc 76.39£3.03 abc  46(Bromize*Palmo76)
24.00+0.890 bc 1.055+0.039 abc 25.00+0.667 abc 80.00£2.97 bc 5(Strain53*Der.alzor22)
22.00+0.764 abc ~ 1.068+0.023 abc 25.00+0.890 abc 73.33+t2.55abc  67(Alep.118*alep.90)
22.58+0.893 abc  1.096+0.028 abc 25.83+0.780 abc 75.28+2.98 abc  78(Strain53*Raqqab)
23.00£1.020 abc  1.072+0.023 abc 25.75+0.708 abc 76.67+3.40 abc  94(Strain53*Raqqab)
24.50£0.778 ¢ 1.031+0.027 abc 25.83+0.744 abc 81.67+2.59 ¢ Alep.118
24.42+0.878 bc 1.056+0.042 abc 26.00+0.623 bc 81.39+2.93 be Alep.33/1
22.33+0.877 abc  1.107+0.044 abc 26.17+0.806 ¢ 74.44+292 abc  Alep.90
23.1740.971abc  1.086+0.045 abc 25.83+0.575 abc 77.2243.24abc campo
21.83+0.865 abc  1.143+0.034 bc 25.25+0.737 abc 72.78+2.88 abc Der.22
23.00+£0.957 abc  1.123+0.015 abc 24.83+0.622 abc 76.67+3.19 abc Lieder
24.33+0.793 bc 1.121+0.029 abc 25.25+0.708 abc 81.11+2.64 bc Ozbiek100
21.83+0.675abc  1.149+0.031c 25.50+0.546 abc 72.78+2.25abc  Phantom
24.33+0.853 bc 1.105+0.035 abc 25.33+0.710 abc 81.11+2.84 bc Ragga5
22.42+0.962 abc  1.120+0.040 abc 25.33+0.836 abc 74.72+2.87 abc  Stoneville468
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Valued followed by the same letters in the same column are not significantly different at P=0.05.

(2023) 2 325 4] e oy 2l il L85 U 176



LY e il gall S 5 lae ] Aaglie JUA (e Fa g el Ghadl) Y g calial e elianl) LA gai a0 2 Jgaa
Table 2. Assessment of whiteflies development through monitoring numbers of eggs laid and nymphs on leaves of different
cotton varieties and strains.

2{.\#1/&\.})\5&.“ e

Nymphs number/cm?

2] A g A3

Eggs number/cm?

AL
Strain

5.03%3.90 bc 39.33+3.40 abcd 11(Bromize*Palmo76)
5.00+4.26 bc 47.67+3.67 abcd 116(Aleppol18*strain 187)
4.60+3.94 abc 38.00+3.24 abcd 136(Aleppo118*strain 187)
4.67+4.04 abc 36.33+3.19 abc 143(Aleppol18*strain 187)
4.63+4.65 abc 39.25+3.64 ab 148(Aleppol18*strain 187)
4,10+4.26 abc 37.25+3.78 ab 169(Der.alzor22*Zeta 2)
5.00+4.12 abc 39.67+3.32 ab 19-30(Alep.90*Der.alzor22)
5.10£3.93 ¢ 39.58+2.75 ab 19-30(M503*Alep.90)
4.77+3.87 abc 41.00£3.26 ab 23(Alep.90*T105)
4.87+4.33 abc 42.13+2.80 ab 24-83(M503*Alep.90)
4.6044.06 abc 38.58+3.21 ab 27(Alep.90*T105)
4.97+4.13 bc 37.42+3.18 ab 27(Strain53*Der.alzor22)
5.07+4.75 ¢ 38.92+3.57 ab 38(Alep.90*T105)
4.8743.78 abc 49.92+2.93 bed 43-115(M503*Alep.90)
5.33+4.01 bc 39.33+3.05 abcd 45(Bromize*Palmo76)
5.10+4.14 ¢ 42.00+3.66 abcd 46(Bromize*Palmo76)
4.50+3.26 abc 45.67+3.73 abcd 5(Strain53*Der.alzor22)
4.8044.40 abc 46.67+3.17 abcd 67(Alep.118*alep.90)
4.27+4.03 abc 40.58+3.51 abcd 78(Strain53*Raqgab)
4.57+3.40 abc 36.67+2.89 abcd 94(Strain53*Raqqas)
4,10+3.61 abc 44.33+2.81 abcd Alep.118

4.13+3.86 abc 36.00+3.40 ab Alep.33/1

3.80+3.25 a 38.67+2.98 abcd alep.90

5.33+4.38 bc 35.33+3.79 abc Campo

4.57+3.80 abc 39.00+2.75 abcd Der.22

3.90+3.09 ab 35.42+2.27 ab Lieder

4.2043.16 abc 41.00+3.41 abcd Ozbiek100

4.23+4.22 abc 35.42+2.23 ab Phantom

6.10+3.77d 54.33+2.57d Raggab

4.43+3.41 abc 39.00+2.82 abcd Stoneville468

%5 Juial (5 s die (5 siza (38 L a5y Y 433 3 gand) A L o a1 Lgali 3 sl
Values followed by the same letters in the same column are not significant based on Duncan multiple range test at P=0.05.

.2019 52018 (rens sall JDA (yadll dabia ) Aslal) iy sinsal) A elianll LA G ) s AU 3 Jgaa
Table 3. Density of whitefly nymphs at different levels of the cotton plant during 2018 and 2019 growing seasons.

2019 pas gl 2018 pas gall

2019 season 2018 season Plant level P!l (5 gesal)
2.656+0.89 a 1.370+0.21 a Upper leaves R AN
5.307+3.59 a 3.640+0.67 b Bottom leaves sad) ¢ 5l
15.892+0.68 b 10.355+1.89 ¢ Middle leaves .Lmj‘)!\ ¢ yall

%5 Jwinl (5 s die (5 sina (58 Lt o 5y Y 43D 3 gand) A L (o a Y] Lgati 3 2l
Values followed by the same letters in the same column are not significant based on Duncan multiple range test at P=0.05.
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Figure 2. Regression between (A) whiteflies nymph’s
number and trichomes density, (B) whiteflies nymph’s
number and trichomes density in 1 cm? area of cotton’s leaf.
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Table 4. Whiteflies density/leaf on cotton varieties and strains during 2018 and 2019 seasons.

Nymph density/leaf 43  gll/cily ; sad) 4dli

2018 puigal 2019 awigall Al
Season 2018 Season 2019 Strain
10.38+2.47 abc 3.116+0.55 a 11(Bromize*Palmo76)
9.49+1.98 abc 3.862+0.64 a 116(Aleppol18*strain 187)
11.14+2.50 abcd 4.976+2.25 a 136(Aleppol18*strain 187)
8.15+1.71 abc 4.323+0.82 a 143(Aleppo118*strain 187)
7.63+1.90 abc 3.420+0.40 a 148(Aleppol18*strain 187)
9.72+2.24 abc 4.539+1.04 a 169(Der.alzor22*Zeta 2)
10.44+2.45 abc 2.909+0.49 a 19-30(Alep.90*Der.alzor22)
12.20+2.57 bede 3.605+0.50 a 19-30(M503*Alep.90)
9.97+2.04 abc 2.991+0.48 a 23(Alep.90*T105)
9.69+2.00 abc 3.094+0.45 a 24-83(M503*Alep.90)
9.70+1.87 abc 2.702+0.36 a 27(Alep.90*T105)
7.37+1.63 ab 3.227+0.40 a 27(Strain53*Der.alzor22)
8.95+1.91 abc 2.850+0.44 a 38(Alep.90*T105)
8.38+2.21 abc 3.049+0.72 a 43-115(M503*Alep.90)
12.38+2.19 cde 3.450+0.55 a 45(Bromize*Palmo76)
11.48+2.15 bed 3.213+0.46 a 46(Bromize*Palmo76)
9.47+2.04 abc 3.850+0.48 a 5(Strain53*Der.alzor22)
9.12+2.15 abc 3.323+0.42 a 67(Alep.118*alep.90)
9.89+2.08 abc 3.064+0.40 a 78(Strain53*Raqqgabs)
8.96+1.85 abc 4.200+0.87 a 94(Strain53*Raqqgab)
15.92+2.90 de 4.244+0.58 a Alep.118

11.68+2.26 bcd 2.680+0.47 a Alep.33/1

12.44+2.41 cde 3.271+0.67 a alep.90

10.29+2.15 abc 2.553+0.45a Campo

6.51+1.58 a 3.368+0.58 a Der.22

11.16+2.42 abcd 4.162+0.88 a Lieder

9.11+2.09 abc 1.576+0.27 a Ozbiek100

10.55+2.03 abc 3.281+0.49 a Phantom

17.02t4.25e 10.038+2.64 b Ragga5

10.58+2.58 abc 3.376+0.82 a Stoneville468

%5 Juial (5 sl die (5 siva (38 Lgin a5y Y 433 3 gand) A L (i a1 Lgali ) all
Values followed by the same letters in the same column are not significant based on Duncan multiple range test at P=0.05.
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Table 5. Trichome number in 1 cm? of cotton’s leaf, length and trichome diameter in studied cotton varieties and strains during

2018 and 2019 seasons.
() s b Jauu gia () S Joh b gia s s Al
Trichome diameter (mm) Trichome length (mm) Trichomes number Strain
0.0165+0.0028 1.19+0.13 92.78+8.87 abc 11(Bromize*Palmo76)
0.0175+0.0024 1.90+0.12 116.20+6.89 abcdef 116(Aleppol18*strain 187)
0.0140+0.0005 2.21+0.16 113.67+20.96 abcd 136(Aleppo118*strain 187)
0.0175+0.0019 2.13x0.12 103.00+37.29 abcdef 143(Aleppol18*strain 187)
0.0180+0.0012 2.20+0.17 107.20+26.41 abcdef 148(Aleppol18*strain 187)
0.0220+0.0017 1.08+0.13 119.67+19.05 abcdef 169(Der.alzor22*Zeta 2)
0.0230+0.0012 1.87+0.21 104.00+17.17 abcdef ~ 19-30(Alep.90*Der.alzor22)
0.0235+0.0014 1.93+0.07 117.33+21.69 abcdef 19-30(M503*Alep.90)
0.0183+0.0023 2.02+0.04 128.55+7.54 cdefg 23(Alep.90*T105)
0.0213+0.0017 2.03+0.03 105.56+17.61 abcdef 24-83(M503*Alep.90)
0.0180+0.0014 1.90+0.12 134.33+£29.24 fg 27(Alep.90*T105)
0.0157+0.0019 1.12+0.14 88.00+19.35 ab 27(Strain53* Der.alzor22)
0.0123+0.0012 2.10+0.12 131.56+29.74 efg 38(Alep.90*T105)
0.0210+0.0017 1.87+0.10 117.78+19.36 abcdef 43-115(M503*Alep.90)
0.0220+0.0013 1.27+0.19 86.30+8.56 a 45(Bromize*Palmo76)
0.0220+0.0012 1.07+£0.07 96.33+8.08 abcde 46(Bromize*Palmo76)
0.0190+0.0028 1.13+0.09 124.00+33.60 bcdef 5(Strain53*Der.alzor22)
0.0200+0.0023 2.00+0.08 112.20+38.11 abcdef 67(Alep.118*alep.90)
0.0210+0.0014 1.90+0.09 94.89+17.22 abcd 78(Strain53*Raqqas)
0.0190+0.0015 2.03+0.07 108.11+24.00 abcdef 94(Strain53*Raqgab)
0.0120+0.0012 2.03+0.13 112.22+38.11 abcdef Alep.118
0.0210+0.0017 1.5620.13 101.22+25.41 abcdef ~ Alep.33/1
0.0220+0.0012 1.80+0.17 125.44+19.37 cdefg Alep.90
0.0200+0.0015 1.13+0.12 103.44+7.42 abcdef Campo
0.0190+0.0028 1.90+0.12 100.11+12.80 abcdef Der.22
0.0140+0.0005 2.40+0.14 119.14+14.58 abcdef Lieder
0.0170+0.0014 1.02+0.13 116.00+10.56 abcdef Ozbiek100
0.0200+0.0024 1.97+0.28 115.67+12.19 abcdef Phantom
0.0130+0.0020 1.07+£0.07 160.67+31.28 g Raqga5
0.0200+0.0009 1.27+0.19 109.40+9.80 defg Stoneville468

%5 Juial (5 sinse die (5 siza (38 L a5y Y 433 3 gand) A L i a Y] Lgali 3 sl
Values followed by the same letters in the same column are not significant based on Duncan multiple range test at P=0.05.

Abstract
Al-lssa, Z., M.N. Salti, M. Nabahan and A. Khalifa. 2023. Identification of Resistance Traits Against Whiteflies, Bemisia
tabaci in Certified Varieties and Promising Strains in Field and Semi-Field Experiments. Arab Journal of Plant
Protection, 41(2): 173-182. https://doi.org/10.22268/AJPP-41.2.173182

Plants have developed defense systems to cope with pests’ challenge, especially insects to reduce their damage. In this study, some
resistance traits in 30 cotton (Gossypium hirsutum) genotypes against cotton’s whitefly, Bemisia tabaci (Genn.) were evaluated through semi-
field experiments, where antixenosis of certified varieties and promising strains to the insect where studied by designing adhesive cage placed
on leaves of the plant third upper, insect development from egg to adult were regularly observed and rates of development and survival,
lifespan, sex ratio, and total emergence of adults were monitored. Preference test was conducted through recording numbers of different insect
stages in 1cm? area. Field experiments were carried out by planting cotton genotype for two successive seasons (2018, 2019). Insect density
was evaluated by measuring whiteflies density every 15 days until the end of the growing season. During the 2020 season, trichome density in
1cm? area was determined and their length and diameter were also determined at the 8™ node of cotton genotypes. The results showed that no
significant differences among cotton genotype in relation to insect survival rate, lifespan, sex ratio, and emergence rate of adult. This study
revealed that there were significant differences in trichome density in 1 cm? of leaf area ranged between 86.33 to 160.7/cm?. The correlation
was significantly negative between egg and trichome density (R=-0.984). However, no significant correlation between length and diameter of
trichome with nymph and egg density. The egg density varied from 32 to 54 egg/cm?, whereas nymph’s density varied between 3.8 to 6.1
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nymphs/cm?, and the variety Ragga 5 had the highest density of whitefly nymphs and eggs during the two seasons. Whiteflies density peak
was around mid-September and started to decline until mid-October. The results obtained suggested that there is a role for trichome density in
resistance to whiteflies and there aren’t antixenosis between studied cotton’s genotypes. There is a need to investigate cotton genotypes from
different cotton species such as G. arboreum, G. barbadens, G. thuberi for the presence of insect resistance traits. Incorporation of such

resistance in cotton cultivars is a key for sustainable pest management.

Keywords: cotton’s whiteflies, egg number, nymph number, resistance traits, preference, trichome.
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