RIS S
DOI: 10.22059/ijpps.2016.59287 (FV-FY () 140 sl 5l o) 85l FY 5,90

(b Olads Cullid 9 (S14gT Egi p (SO PaeF il Sland) T
Ol gl Jwdyl Olwl (Sl4e 30 &l 4 yo Tuta absoluta (Lepidoptera: Gelechiidae)

* wa *
(TR ol e d
O s o o b ) Gl &ty ( (K350l 05 8 (Ll
OO/ i b pds b —AYAE/N 2 /Y 13l s fu )

o>

ol 53 el Ol 53 Solanum lycopersicum L. « &S jax 55 - ST 51 S Tuta absoluta (Meyrick) « & jax 8 S 5 5 g
L s o515 4 (i 2230) oA L S5 (15 o 5 (K e e b St IS g5 G
< 3 Early Urbana Y 5 Korral «Mobil Super Chief Super Strain B ‘5\.&‘:\3 @ K a8 VjJ T absoluta s s,Y
S5 S5 Y 5K a85 65 Ll SHKS 8 63 (Gukos opl 53 AE () WTAT 5 ARAY Dl s s LT a5
Y K gy pis 5 Miridae SIS oo amb Olads o 3 Xdd aleld 5 55910, o35 6,100 5
S pax S o T o ek Oleds sk S glp Osls g5 el A3l 1) s Sl M) op iy Braconidae
(K S 35 s o e Ol 51655 S 5 (Sl O a0 S Men AL Dles 61 DL 1 (5l ne SN
0/49) S50 slag,Y 5 s (S15 4 b S8 o515 Cond ot Jle 53 2 3 el Gy 4 +/A8F B /Y G gdmee s
2053 Y/AY) Ssme sla,Y o515 4 59,Y a1 (ST 5 S o i (VPR L s Ao FIFE 5 AYAY Jlu s s
335 A 53 2053 VBV S Glagss oS15 4 055 5K oS5 o r it 5 OFRY e s o3 YVO 5 WYAY Jlu
¢S15 Camd Rl L Early Urbana Y o3, cuiS' oS 5 8 SpS dom Ol g5 oo opl gl A4S o Early Urbana Y o sy Ul
2o i Sy g RS e a5 15 e T, absOE (slasY 5 Lo (ST lael S L s 51K

Bl s e S i S slol S

Ol g OLS s 1513 SIS (rmb Oladis (SIS 1™ S0 19

Effect of different cultivars of tomato on species diversity and efficacy of natural
enemies of Tuta absoluta (Lepidoptera: Gelechiidae) under field condition in
Ardabil province, Iran
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ABSTRACT

The tomato leafminer, Tuta absoluta (Meyrick), is one of the most important pests of tomato, Solanum
lycopersicum L., in Iran. In this research, natural enemies diversity of T. absoluta and proportion of predators
or parasitoids density to moth eggs or larvae density on five tomato cultivars including Super Strain B, Super
Chief, Mobil, Korral, and Early Urbana Y were studied in an experimental field during 2014 and 2015. In this
study, ten predator species, four larval parasitoid species and one egg parasitoid species were collected and
identified. Amongst the natural enemies, the predatory bugs Miridae and larval parasitoids Braconidae had the
highest relative abundance. The Shannon diversity index for the complex of natural enemies was not significant
among the five tested cultivars. The values of Morisita—Horn index for the complex of natural enemies among
the five cultivars were calculated from 0.932 to 0.994. In two years, the greatest proportion of predarors density
to moth eggs and larvae density (5.09% in 2014 and 6.44% in 2015), the highest proportion of larval
parasitoids density to moth larvae density (3.92% in 2014 and 3.75% in 2015), and the greatest egg parasitoid
density to moth eggs density (1.67% in both studied years) were recorded on Early Urbana Y. Therefore, it can
be concluded that the cultivation of Early Urbana Y with increasing of the proportion of predators or
parasitoids density to T. absoluta eggs and larvae density could be useful in the integrated management
programs of the tomato leafminer in tomato fields.
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Table 1. The percentage of relative abundance of natural enemies of Tuta absoluta on five tomato cultivars during

2014 and 2015 in Ardabil region

Super Strain Super . Early Urbana
Natural enemies B Chief Mobil Korral Y
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
The predators  Hemiptera
ofeggsand  Miridae
larvae Deraeocoris punctulatus (Fallén) 130 112 118 132 13.7 129 113 131 128 119
Macrolophus pygmaeus (Rambur) 96 99 89 98 104 112 88 10.0 109 94
Nesidiocoris tenuis (Reuter) 57 50 55 51 6.0 51 50 54 3.8 44
Dicyphus sp. 3.0 33 34 26 22 22 19 15 13 25
Total 313 294 29.6 307 323 314 27.0 30.0 2718 282
Nabidae
Nabis punctatus A. Costa 57 58 59 51 6.0 6.7 6.3 6.2 51 6.3
Nabis pseudoferus Remane 39 45 38 30 49 39 56 54 45 44
Total 96 103 97 81 109 10.6 119 116 96 107
Geocoridae
Geocoris punctipes (Say) 26 25 25 26 16 11 19 23 1.9 19
Anthocoridae
Orius niger (Wolff) 122 128 114 128 121 129 119 123 122 132
Neuroptera
Chrysopidae
Chrysoperla carnea (Stephans) 113 120 122 115 110 96 125 131 109 138
Acari
Phytoseiidae
Amblyseius swirskii (Athias- 2.6 25 25 26 38 28 13 15 19 31
Henriot)
Larval Hymenoptera
parasitoids ~ Braconidae
Bracon hebetor Say 106 113 115 125 114 128 129 118 138 117
Apanteles myeloenta Wilkinson 22 21 21 26 11 22 19 15 13 13
Eulophidae
Neochrysocharis formosus 43 37 42 34 27 45 44 15 51 3.8
(Westwood)
Ichneumonidae
Diadegma majale (Gravenhorst) 39 29 30 30 27 34 31 31 19 13
Total 210 200 208 215 17.9 229 223 179 221 181
Egg parasitoid  Trichogrammatidae
Trichogramma brassicae Bezdenko 9.4  10.6 112 101 100 86 115 113 125 109

= 9, Tuta absoluta  sods leiss slodisS sl (ol S519S0 g g9 sloasls polie (ESE) (ke .Y Jgu

Jeoyl ddlaie ;0 YWAF g VYAV Lo g0 ;0 (34265 o,
Table 2. Mean (xSE) values of Shannon diversity and evenness indices for natural enemies of Tuta absoluta on five
tomato cultivars during 2014 and 2015 in Ardabil region

Shannon diversity index

Shannon evenness index

Cultivars 2014 2015 2014 2015
Super Strain B 255+0.05a 253+0.08 a 094+0.04a 0.93+£0.02a
Super Chief 254+0.04a 251+0.05a 0.94+£0.03a 0.93+£0.03a
Mobil 250+0.07 a 251+0.04a 092+0.02a 093+0.04a
Korral 249+0.05a 2.46+0.06 a 0.92+0.03a 091+0.02a
Early Urbana Y 245+0.07 a 247+0.04 a 0.90+0.04a 0.91+0.03a

Means followed by the same letter in a column are not significantly different.
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Table 3. Values of Morisita-Horn index for natural enemies of Tuta absoluta on five tomato cultivars during 2014
and 2015 in Ardabil region

Years Cultivars Super Strain B Super Chief Mobil Korral Early Urbana Y

2014 Super Strain B - - - - -
Super Chief 0.994 - - - -
Mobil 0.993 0.989 - -
Korral 0.987 0.994 0.985 - -
Early Urbana Y 0.981 0.986 0.984 0.990 -

2015 Super Strain B - - - - -
Super Chief 0.937 - - -
Mobil 0.962 0.969 - -
Korral 0.971 0.955 0.963 - -
Early Urbana Y 0.932 0.950 0.963 0.934 -

Jeo)) ddlais jo (55,8465 18, =y (g9, TUta absoluta slag )Y ¢ lapss o515 = SE) (Kl ¥ Joax
Table 4. Mean (x SE) density of Tuta absoluta eggs and larvae on five tomato cultivars during 2014 and 2015 in
Ardabil region

Cultivars

Eggs density per plant

Larvae density per plant

2014 2015 2014 2015
Super Strain B 435+38a 441+31a 39.7+24a 41.2+23ab
Super Chief 427+23a 46.4+38a 385+18a 447+22a
Mobil 351+29b 402+34a 328+17b 36.4+18b
Korral 31.1+27hbc 304+29b 236+21c 23.0+21c
Early Urbana Y 296+21c 26.8+23D 216+16¢C 185+19¢c

Means followed by the different letter in a column are significantly different.
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Table 5. The proportion of natural enemies (predators or parasitoids) density to Tuta absoluta eggs or larvae density
on five tomato cultivars during 2014 and 2015 in Ardabil region

YA

Super Strain . . Early
;\rl]e;tr#eéls B Super Chief Mobil Korral Urbana Y
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
The Hemiptera
predators of Miridae
eggs and Deraeocoris punctulatus (Fallén) 0.90 0.79 0.86 0.85 0.92 0.75 0.82 0.80 098 1.05
larvae  Macrolophus pygmaeus (Rambur) 0.66 0.70 0.65 0.63 0.70 0.65 0.64 061 0.83 0.83
Nesidiocoris tenuis (Reuter) 0.39 0.35 0.40 0.33 041 0.29 0.37 0.33 0.29 0.39
Dicyphus sp. 0.21 0.23 0.25 0.16 0.15 0.13 0.14 0.09 0.10 0.22
Nabidae
Nabis punctatus A. Costa 0.39 041 0.43 0.33 041 0.39 0.46 0.37 0.39 0.55
Nabis pseudoferus Remane 0.27 0.32 0.28 0.19 0.33 0.23 041 0.33 0.34 0.39
Geocoridae
Geocoris punctipes (Say) 0.18 0.18 0.18 0.16 0.11 0.07 0.14 0.14 0.15 0.17
Anthocoridae
Orius niger (Wolff) 0.84 091 0.83 0.82 0.81 0.75 0.87 0.75 0.93 1.16
Neuroptera
Chrysopidae
Chrysoperla carnea (Stephans) 0.78 0.85 0.89 0.74 0.74 0.55 091 0.80 083 121
Acari
Phytoseiidae
Amblyseius swirskii (Athias-Henriot) 0.34 0.25 0.16 0.32 0.31 0.31 0.16 0.16 0.25 047
Total proportion of predator’s density to moth eggs  4.96 4.97 496 453 489 412 492 4.38 5.09 6.44
or larvae density (%)
Larval Hymenoptera
parasitoids Braconidae
Bracon hebetor Say 149 1.62 172 161 155 1.54 211 1.62 241 240
Apanteles myeloenta Wilkinson 0.31 0.30 0.32 0.34 0.15 0.27 032 022 0.23 0.27
Eulophidae
Neochrysocharis formosus (Westwood) 0.63 0.55 0.65 0.45 0.38 0.55 0.74 0.22 0.93 0.81
Ichneumonidae
Diadegma majale (Gravenhorst) 0.57 042 0.45 0.39 0.38 041 0.53 0.43 0.35 0.27
Total proportion of larval parasitoids density to moth 3.00 2.89 3.14 279 246 2.77 3.70 2.49 392 3.75
larvae density (%)
Egg Trichogrammatidae
parasitoid  Trichogramma brassicae Bezdenko 128 1.49 160 1.30 1.32 0.96 151 1.22 1.67 1.67
Total proportion of egg parasitoid density to moth 128 1.49 1.60 1.30 1.32 0.96 151 1.22 1.67 167
eggs density (%)
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