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Abstract

Tomato leafminer, Tuta absoluta has invaded Iran in recent years and rapidly turned into an important
pest of tomato crops in open fields and greenhouses. Tomato is the preferred host of the pest. However,
preliminary observations have shown that it can feed and reproduce on the other Solanaceous crops like
eggplant and potato. In his study, the fitness of tomato leafminer has been investigated on fifteen com-
monly cultivated eggplant genotypes including Ghasri Dezful, Paboland Yazd, Mahali Jahrom, Shenda-
bad, Dastgerd Esfahan, Sarkhoun Bandarabas, Chahboland Neishabur, Ghalami Varamin, Black
Beauty, Blacky, Yalda, Lady, Linda, Lima and Kime in a greenhouse with the mean daily temperature
of 25 £ 2°C, 60 + 5% Relative Humidity and a natural photoperiod during the May and June. The
ovipositional preference of females and some biological parameters like development times and sur-
vival rates of egg, larva and pupa, pupal weight and sex ratio have been evaluated on the plant genotypes
using free-choice and no-choice tests. Significant differences have been revealed in the number of daily
oviposited eggs on both potted plants and excised leaves and in all biological parameters except pupal
weight and sex ratio among the eggplant genotypes throughout the experiments. The ovipositional pref-
erence of the females was significantly correlated and negatively correlated respectively with chloro-
phyll content of the leaves of eggplant genotypes (P < 0.01) and with trichome density on the underside
of the entire leaf surface (P < 0.05). The eggplant genotypes were clustered into three main categories
of resistant (Kime), semi-resistant (Black Beauty and Blacky) and semi-susceptible (other genotypes)
using Ward-1963 hierarchical clustering method. The observed differences among the examined geno-
types can be used in cropping systems for designing of eggplant breeding and tomato leafminer man-
agement programs.
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Fig. 1. Mean number of eggs laid daily on different places of all potted eggplant genotypes by 30 adult
pairs of tomato leafminer
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Table 1. The daily number of eggs laid on potted eggplant genotypes by 30 adult pairs of tomato leafminer in free-

choice test
Genotype Mean + SE
After 24 After 48 After 72 After 96 Total
Black Beauty 450+0.28 27.00 + 3.31 bed 26.00+2.27b 14.75+1.65¢c 74.00 +2.34 bc
Blacky 4.75+0.75 25.25 + 2.65 bed 28.25+1.93b 18.00 £ 1.22 be 83.25+5.17 bc
Yalda 5.50+1.50 24.50 + 3.17 bed 28.25+2.05b 19.50 £ 1.75 abc 77.75 + 4.58 bc
Lady 11.00 £ 2.16 33.50+4.29 bc 53.75+3.75a 31.25+4.07 ab 131.75+8.81a
Linda 6.00+1.41 50.00+3.16a 52.25+5.07a 24.25 + 1.31 abc 13450+ 17.28 a
Lima 6.75+1.10 19.00 +3.48d 2950+ 150b 3400£430a 91.50 £ 3.52 be
Kime 7.00 %147 15.75+0.85d 1875£193b  25.25+ 3.54 abc 67.50£2.90 ¢
Ghasri Dezful 5.50 £ 0.50 16.75+2.49d 19.75+1.84b 22.50 £ 1.84 abc 6250+ 7.42¢
Paboland Yazd 725131 36.00£3.91ah 50.00+3.7la  22.75+1.54abc 110.75 + 11.33ah
Mahali Jahrom 6.25+£0.75 23.00 2.73 bed 21.50+1.93b 22.00 £2.27 abc 72.75 + 6.66¢C
Shendabad 6.75+1.37 20.50 + 2.53 cd 20.75+1.10b 16.00+2.16 ¢ 58.25+3.94 ¢
Dastgerd Esfahan 5.00 = 0.40 21.25+1.75¢cd 21.50+259b 20.00 + 3.67 abc 66.25+5.49¢c
Sarkhoun Bandarabas 7.50+1.55 17.75+2.25d 21.75+3.32b 25.50 £ 5.63 abc 7225+7.70¢c
Chahboland Neishabur 6.00 £0.70 20.00£1.47 cd 19.25+1.70b 23.25+2.68 abc 66.75+5.93 ¢
Ghalami Varamin 6.25 +1.31 15.25+1.60d 16.75+1.10b 20.50 + 1.55 abc 58.75+1.43¢c
F 1.639 11.071 23.605 3.136 11.249
df 14,45 14,45 14,45 14,45 14,45
P 0.1050 <0.0001 <0.0001 0.0020 <0.0001

The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 2. The daily number of eggs laid on excised leaf of eggplant genotypes by three adult pairs of tomato leafminer in free-choice test

Genotvpe Mean + SE
yp After 24 After 48 After 72 After 96 Total
Black Beauty 10.50 + 1.84 cd 14.00+2.73 cd 21.50 + 0.95 bed 12.00 + 1.41 bed 47.25+8.64d
Blacky 21.75+131b 6.75+1.31d 9.50+3.92 cd 13.50 + 2.90 bcd 41.00+12.38d
Yalda 11.25+3.66 c 17.00 + 1.68 cd 19.00 + 1.77 bed 17.75+2.86 b 74.25+ 17.74 bed
Lady 28.50 +£2.21 ab 44,00 £3.02a 40.25+2.86a 3250+4.94a 136.75+16.18 a
Linda 9.25+1.79 cd 51.00+3.80a 33.75+£5.23ab 8.75+2.78 bed 101.25 + 6.23 abc
Lima 5.75+1.10 cd 12.75+6.22 cd 16.25+1.18 cd 14.75+2.28 bc 54.00+2.34d
Kime 7.00+1.58 cd 17.75+0.75cd 6.25+0.47d 6.50 + 1.55 cd 38.25+4.38d
Ghasri Dezful 5.00 £ 1.68 cd 8.25+2.59d 12.50+4.33 cd 6.25+ 1.43 cd 31.25+£7.26d
Paboland Yazd 31.00+147a 4275+ 2.46ab 20.00 + 4.02 bed 15.25+1.37 be 110.00 + 8.76 ab
Mabhali Jahrom 6.50+1.19 cd 17.50+0.86 cd 15.75+4.02 cd 5.25+1.03 cd 43.25+4.19d
Shendabad 325+1.25¢cd 28.00 + 6.55 bc 17.25+2.95cd 575+ 154 cd 57.50 + 8.56 cd
Dastgerd Esfahan 7.00+2.04 cd 13.25+1.97 cd 15.00 + 1.87 cd 6.75 + 1.49 bed 46.00+4.37d
Sarkhoun Bandarabas 3.00+£0.57 cd 9.50 £ 0.86 cd 20.25 +3.82 bed 575+ 1.43 cd 38.50£3.42d
Chahboland Neishabur 2.25+0.25 cd 8.25+2.17 cd 2250+ 1.25 bc 3.25+0.94d 36.25+2.56d
Ghalami Varamin 2.50£0.28 cd 17.00+2.34 cd 13.00 +3.93 cd 3.50+£0.64d 36.00 £2.85d
F 30.034 20.779 7.461 12.203 13.437
df 14,45 14,45 14,45 14,45 14,45
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(P <0.05, Tukey) wib oo Loy Silio o s sme CoDastl o tiasOLis O 52 o 55 wlin 16 oy >

The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 3. The chlorophyll content and trichome density of leaves of eggplant genotype

Genot Mean + SE
enoype Chlorophyll Content (mg/g) Trichome Density (/mm?)
Black Beauty 26.16+1.209g 129.67 + 15.10 bed
Blacky 32.98 + 0.40 def 54.67+4.91d
Yalda 34.94 + 0.66 bcde 175.33 £8.66 b
Lady 37.02 +0.17 abed 57.33+6.33 cd
Linda 40.46 £0.99 a 52.00+4.72d
Lima 36.22 + 0.60 abcd 75.00 + 8.66 bcd
Kime 35.28 + 0.68 bcde 49.67 £4.63d
Ghasri Dezful 29.66 +0.82 fg 217.23+845a
Paboland Yazd 34.44 £ 0.65 bede 67.00 £ 4.61 cd
Mahali Jahrom 27.86 + 0.46 abc 109.66 + 7.96 bcd
Shendabad 37.84 £ 0.86 abc 178.33+7.62b
Dastgerd Esfahan 38.88+1.26 ab 143.33 £ 8.08 bc
Sarkhoun Bandarabas 34.36 £ 1.34 cde 134.66 +5.78 bc
Chahboland Neishabur 31.04 +1.13 ef 100.66 + 6.38 bcd
Ghalami VVaramin 29.46 + 1.06 fg 95.67 +4.91 bed
F 19.899 48.053
df 14,45 14,45
P <0.0001 <0.0001

(P <0.05, Tukey) sl o bapSilee oo I3 ime OVl o tias Ol O g2 o 53 wlie i oy >
The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 4. The number of mine per larva and the percentage of small, medium and large mines in leaves
of potted eggplant genotypes

Genotype Mines per Larva Mines (%)

(mean + SE) Small Medium Large
Black Beauty 176 £0.13b 47.69 23.08 29.23
Blacky 241+0.14 ab 47.56 21.95 30.49
Yalda 271+023a 54.37 19.42 26.21
Lady 139+011c 28.00 16.00 56.00
Linda 1.57 £0.09 bc 10.34 36.21 53.45
Lima 2.46 £0.25 ab 39.58 42,71 17.71
Kime 2.37+0.18 ab 51.81 22.89 25.30
Ghasri Dezful 1.78+0.11b 19.72 32.39 47.89
Sarkhoun Bandarabas 228+0.15ab 52.81 21.35 25.84
Paboland Yazd 148+0.11c 23.73 35.59 40.68
Ghalami Varamin 143+0.11c 19.30 47.37 33.33

(P <0.05, Tukey) sl o b, Kl oy ls sms OOt s liasOLis O 52 o 55 alie i Gy >
The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 5. Biological Parameters of tomato leafminer on eggplant genotypes in 27 £1 °C, 70 + 5 % and 16:8 hours (light:Dark) photoperiod.
Genotype Development Time (Day) (Mean + SE) Survivorship (%) Pupal Weight (mg) Sex Ratio
Egg Larva Pupa Egg Larva Pupa (Mean + SE)
Black Beauty 6.62 +0.30 bc 19.28+0.40 b 10.33 £ 0.47 bc 74 48.65 59.10 2.966 + 0.09 0.67
Blacky 8.03+0.19a 18.78 £+ 0.44 b 1254+ 0.46a 68 64.71 59.10 3.176 £ 0.06 0.84
Yalda 6.42 £ 0.26 bc 18.54 £ 0.25 be 12.00+0.42a 76 63.16 75.00 3.177+0.10 0.56
Lady 5.72 £ 0.15 cde 15.42 +0.24 ef 8.55+0.29 de 72 72.23 76.93 3.215+0.07 0.95
Linda 5.84 +£0.18 cd 17.07+0.51 cd 10.39 +0.36 be 74 72.98 66.66 3.227+0.12 0.61
Lima 6.05+0.32 cd 16.26 + 0.26 de 9.83+0.32 cd 78 87.18 70.59 3.229 £ 0.07 0.70
Kime 7.37£0.29 ab 21.30+0.74a . 70 28.58 00.00 -
Ghasri Dezful 5.30 £ 0.19 def 13.48+0.209 9.11+0.25cd 80 77.50 83.88 3.165+0.08 0.57
Sarkhoun Bandarabas 5.92 +0.20 cd 21.26+0.42a 11.74+0.31 ab 78 58.98 82.61 3.121 +0.06 0.84
Paboland Yazd 473 £0.17 ef 14.48 £0.22 fg 8.14+0.18e 82 75.61 90.33 3.246 £ 0.07 0.50
Ghalami Varamin 465+0.18f 13.16 £0.18 g 8.31+0.19e 80 90.00 97.23 3.194 £ 0.07 0.57
Test Statistic F = 19.335 F= 71.203 F=27.195 ¥¥=1.312 1= 16.964 ¥%=16.898 F =0.503 ¥ =3.667
df 10,33 10, 33 9,30 10 10 10 df=9 1
P <0.0001 <0.0001 <0.0001 0.99941 0.07515 0.07666 0.872 0.056

The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 6. The daily oviposition preference index of tomato leafminer on excised leaf of eggplant geno-
types in no-choice test

Mean + SE
Genotype
After 24 After 48 After 72 After 96 Total
Black Beauty -21.905+4.04d  -7.123+0.94b  -13.712+193c 7.939+0.76 c -6.909 + 0.44 cd
Yalda -9.195+4.11cd 10.736 £1.61b -7.341+261c -18.827 +5.45¢ -4.928 £1.98d
Lady 78.195+8.25a 49.305+7.10a  71.506 + 7.40 ab 73.090 £ 8.68a 66.431+6.10a
Linda 53.690 £8.07ab  63.674+4.56 a 82.173+9.16 a 67.155+5.79a 72.320+5.17a
Lima 15.218 £3.43 ¢ 70.896 £5.75a  48.712+9.03 b 44,064 +4.78 b 49.80+6.05b
Kime 8.870+3.48¢c -3.955+4.06 b 4.947+587c -14.660 + 2.75d -2.928 £2.50d
Paboland Yazd 54.997 +4.10ab 65501 +545a 61.471+8.12ab 79.307 £4.65a 63.147 £ 6.04 ab
F 46.557 53.869 33.469 64.749 64.622
df 6,21 6,21 6,21 6,21 6,21
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(P <0.05, Tukey) sl s b, Sl oy ls sims OVt s iasOLES O 52 o 55 wlie i Gy >
The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Table 7. The daily oviposition attractiveness index of tomato leafminer on excised leaf of eggplant

genotypes in no-choice test

Genotype Mean + SE
After 24 After 48 After 72 After 96 Total
Black Beauty 0.390£0.02e 0.464£0.004b  0431+0.009b 0.539+0.003b 0.465+0.002c
Yalda 0.454 £0.02 de 0.553+0.008b  0.463+0.013b 0.405%+0.027b 0.475%0.009 ¢
Lady 0.841+£0.023a 0.746 £0.035a 0.857£0.037a 0.832+0.043a 0.832+0.030a
Linda 0.789+0.025ab  0.818 +£0.022 a 0910+0.045a 0.836+0.028a 0.861+0.025a
Lima 0576 £0.017cd 0.849+0.030a 0.743+0.045a 0.720£0.023a 0.749+0.030b
Kime 0544 +£0.017cd 0480+0.020b 0524+0.029b 0.426+0.013b 0.485%0.012¢c
Paboland Yazd 0.700 £0.047 bc  0.827 £0.027 a 0.807 £0.04 a 0.865+0.023a 0.815+0.30a
F 40.880 51.970 33.469 64.749 64.622
df 6,21 6,21 6,21 6,21 6,21
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(P <0.05, Tukey) sl s b, Sl oo la sms OVt o iasOLis Ot o 55 wlie i oy >

The means followed by different letters in each column are significantly different (P < 0.05, Tukey).
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Fig. 2. Dendrogram of resistance mechanism of eggplant genotypes to tomato leafminer using Ward-
1963 hierarchical clustering method
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