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Behavioral and physiological differences of two-spotted spider mite, Tetranychus urticae
on leaves of different tomato varieties
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Abstract

Breeding and use of resistant tomato varieties to two-spotted spider mite, which is one of its critical pests in farms and greenhouses,
require adequate knowledge of the effective factors of the crop in reducing the fitness of the pest as well as realizing the plant’s ability to
mitigate the herbivore injury. Therefore, the host recognition and host acceptance of the mite and the host suitability of the plant and its
responses to mite injury were assessed in laboratory by evaluating the behavioral and physiological responses of the mite and by measuring
the physical and chemical characteristics of ten tomato varieties. Results showed that the mite colonization by using a free-choice test and the
oviposition rate and the population growth of the mite by using a no-choice test were significantly different on tomato varieties, indicating
some degrees of antixenosis and antibiosis resistance mechanisms especially in Super-Luna and Super-Urbana varieties which also had
higher densities of type 1V and VI glandular trichomes. Phenol concentration were increased significantly after being injured by the mites in
Cal-JN3, and Super-Urbana varieties and it showed significant negative correlations with mite densities. Varieties Cal-JN3, Super-Luna,
Super-Urbana and Comodoro were placed in the resistant group, Super-Chief, Mobil-Royal, Queen-2274, and Primo-Early inside the
intermediate group and Chef-Falat and Firenze in the sensitive group.
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Tomato varieties
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Fig. 1. Average count (+ SE) of two-spotted spider mite inhabited on
apical leaf of six-leafed tomato varieties after 24 hours in free-choice

test. Means followed by the same letter do not differ significantly
according to Tukey-HSD test at p < 0.05.
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Table 1. Trichome density on the middle underside surface of the apical leaflet of six-leafed tomato varieties.

Trichome Count (/mm?) (Mean * SE)

Variety
Type | Type 11 Type 111 Type IV Type V Type VI Type VII

Cal-JN3 25+05° 4.5 +0.6° 6.5+1.2° 170+ 1.7° 10.0+1.2% 13.0+1.2° 3.7+0.4®
Chef-Falat 3.3+0.3° 5.3+0.3" 35+0.8° 7.5+0.9f 9.3+1.6° 53+0.4 2.3+0.3"
Comodoro 27+0.8° 7.7+1.3" 3.2+0.6° 14.2 +1.1%% 12.7+15% 12.7+1.6° 3.7+03®
Firenze 3.3+0.3° 6.7 £ 1.0 52+0.7® 11,5+ 1,5%f 9.8+ 1.4° 8.7 0.8« 2.7 £0.4%
Mobil-Royal 3.2+05° 3.8+0.5° 45+0.8® 145+ 1.3« 115+1.4° 140+1.3° 2.5 +0.5%
Primo-Early 27+0.8° 7.5+0.8™ 3.0+0.7° 10.0 £ 1.2¢f 42+0.8° 13.7+15° 15+0.2°
Queen-2274 6.2+0.7% 120+2.8* 3.0+0.6 18.2 +0.9% 123+15% 20.0 +2.5° 33+1.1®
Super-Chief 3.8+0.9° 8.8 +1.4% 5.2 +0.9® 14.0 +1.3%% 122 +1.12 19.2 +2.8° 42+0.7°
Super-Luna 27+0.7° 5.8 £ 0.9 45+0.9® 225+15% 11.2+15% 23.7+2.0® 4.0+0.4®
Super-Urbana 43+0.4° 5.7 £0.6™ 48+0.7® 220+2.1%® 9.0+1.1° 273+15% 4203

df = 9,50 9,50 9,50 9,50 9,50 9,50 9,50

F= 3.262 3.814 2.069 12.050 3.432 15.541 3.100

P< 0.003 0.001 0.050 0.001 0.002 0.001 0.005

Means within each column followed by the same letter do not differ significantly according to Tukey-HSD test at p < 0.05
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Table 2. Leaf thickness and leaf area in six-leafed tomato varieties infested by two-spotted spider mite for four weeks.

Variety

Leaf thickness (mm)

Leaf area (cm?) (mean + SE)

(mean * SE) Control Infested
Cal-JN3 0.472 +0.031%° 10.4 £ 0.9 7.4+0.8*
Chef-Falat 0.510 + 0.035%® 8.7+0.9° 8.0+0.9
Comodoro 0.547 +0.024% 8.9 +0.70%* 6.7 £ 0.4%*
Firenze 0.496 + 0.019% 11.7 + 0.8%** 6.7 £ 1.1**
Mobil-Royal 0.443 + 0.023¢ 10.1 £ 0.9%* 71+1.0*
Primo-Early 0.447 +0.024° 8.7+0.9° 84+0.8
Queen-2274 0.528 £+ 0.017* 9.4 +0.9® 7310
Super-Chief 0.395 + 0.016¢ 11.8+0.72 6.5+0.8
Super-Luna 0.487 + 0.030*° 9.9 + 0.9%** 6.2 +0.8**
Super-Urbana 0.411 +0.018% 5.7+0.7° 52+0.6
df = 9,90 9, 88 9,89
F= 4129 4.239 1.215
P< 0.001 0.001 0.296

Means within each column followed by the same letter do not differ significantly according to Tukey-HSD test at p < 0.05 and means within each
row in third and fourth columns followed by one and two asterisks do differ significantly according to T-Test at p < 0.05 and p < 0.01, respectively.
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Table 4. Count of two-spotted spider mite individuals at each developmental stage recruited on six-leafed tomato varieties after four weeks in no-choice test.
Individual count (mean + SE)

Variety Egg Larva Nymph Adult
Cal-JN3 7.1+05° 2.7+0.9¢ 2.1+0.4 28+0.4°
Chef-Falat 252 +1.2° 20.9+1.4° 333+1.4 79+0.8°
Comodoro 43+05 6.2+0.8° 5.7+13% 26+04°
Firenze 39.8+0.7° 6.7 +0.6° 29.2+1.7° 72+24°
Mobil-Royal 76+0.7° 6.2 +04° 14.4 +0.9° 3405
Primo-Early 184 +1.1° 9.3+0.8° 144 +0.9° 43+05°
Queen-2274 8.8+0.7° 8.0 +0.9% 30.8 £1.7%® 39+06°
Super-Chief 143 +1.3¢ 7.7+0.7% 8.8+0.7¢ 2003
Super-Luna 44+04° 2.0+0.3¢ 2.8+0.5% 29+03°
Super-Urbana 8.6 +£0.8° 2.8+0.5¢ 3.8 +£0.5¢ 27+0.3°
df = 9, 80 9,74 9,78 9,80
F= 172.043 46.629 121.013 5.124
P< 0.001 0.001 0.001 0.001

Means within each column followed by the same letter do not differ significantly according to Tukey-HSD test at p < 0.05
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Table 5. Fresh and dry weight of leaf in six-leafed tomato varieties infested by two-spotted spider mite for four weeks.

Leaf fresh weight (gr) (Mean * SE)

Leaf dry weight (gr) (mean * SE)

Variety

Control Infested Control Infested
Cal-JN3 11.6 + 0.9% 8.6 +0.9¢™ 22+0.7% 1.8+0.74
Chef-Falat 14.4 +1.0b 11.1 + 100> 2.2 +£0.7%%* 1.8 + 0.80cd**
Comodoro 12.0 + 1.0%** 8.2 + 1.0 2.3+ (.8 1.8 + 0.9bcd*
Firenze 17.9 + 0.8%** 15.0 + 0.730%* 2.5 +0.720%* 2.1 +0.5%%*
Mobil-Royal 16.7 + 0.5%** 13.1 + 0.6%°** 2.5 +0.8%** 2.0 + 0.8%0c**
Primo-Early 14.6 + 1.9 12.0 + 2.0°d 2.0 +0.9%* 1.6 + 0.9%e**
Queen-2274 14.3 + 1,20 10.6 + 1.1%%* 1.9 +0.8%** 1.4 £ 0.95**
Super-Chief 19.2 £ 0.8%** 15.5 + 0.8%** 25 +0.1% 2.1+0.1%*
Super-Luna 13.0 £ 1.1%* 9.8 + 1.0% 1.9+05¢ 14+05°
Super-Urbana 9.0 £1.0% 6.6 + 0.9 2.0 +£0.8% 1.6 +0.1%*
df = 9,81 9,90 9,75 9,80
F= 8.36 7.667 6.968 8.358
P< 0.001 0.001 0.001 0.001

Means within each column followed by the same letter do not differ significantly according to Tukey-HSD test at p < 0.05 and means within
each row in second and third columns as well as in fourth and fifth columns followed by one and two asterisks do differ significantly according
to T-Test at p < 0.05 and p < 0.01, respectively
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Table 6. Count of leaf and length of stem in six-leafed tomato varieties infested by two-spotted spider mite for four weeks.

Count of leaf (Mean * SE)

Stem length (cm) (Mean + SE)

Variety Total Injured Control Infested
Cal-JN3 31.5+1.4° 6.0 +0.5° 24.8 +1.0¢ 23.6 0.9
Chef-Falat 35.8+2.3° 10.1+1.8° 33.1+2.1% 26.9 + 1.1%*
Comodoro 353+28° 7.4+15% 28.2 +1.9% 25.9 +1.3%¢
Firenze 450+ 15° 7.7+0.6%® 35.2+1.4° 25.8 +0.6%°
Mobil-Royal 346+2.2° 7.4 +0.9% 31.6 + 1.2% 28.6 £ 1.0
Primo-Early 374+33° 7.7+1.2%® 25.7 +2.0¢ 22.4+15¢
Queen-2274 33.0+1.8° 56+0.7° 26.7 +2.0% 24.8 + 0.9
Super-Chief 476+ 1.0° 59+0.8° 30.5 + 1,03 28.3+0.7%*
Super-Luna 35.7+2.0° 58+0.4° 16.2 + 0.6° 15.9 +0.6°
Super-Urbana 229+27° 49+0.7° 15.7 +1.5° 148+1.3°
df = 9,90 9,79 9,90 9,90
F= 9.651 2.243 18.086 21.791
P< 0.001 0.027 0.001 0.001

Means within each column followed by the same letter do not differ significantly according to Tukey-HSD test at p < 0.05 and means within

each row in fourth and fifth columns followed by an asterisk do differ significantly according to T-Test at p < 0.05
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Fig. 2. Cluster analysis of relative resistance indicators of tomato
varieties to the tow-spotted spider mite using the hierarchical
grouping method of Ward Jr (1963).
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