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Abstract

The two-spotted spider mite, Tetranychus urticae Koch, is an important pest of agricultural crops in
Iran. In this study, intercropping pepper (P), Capsicum annuum L., with garlic (G), Allium sativum L.,
in the three patterns 3T:5G, 3T:8G and 3T:11G (row ratios) along with sole pepper crop were assessed
on the densities of T. urticae, diversity of natural enemies and crop yield in an experimental field, based
on a randomized complete block design during the two growing seasons 2017 and 2018. The densities
of T. urticae eggs and mobile forms were lower in the three intercrops compared with sole pepper crop
(P <0.05). The values of the Shannon diversity index (H") and the Pielou’s evenness index (J°) for the
composition of T. urticae predators were greater in the three intercrops compared with sole pepper crop.
In the present study, Stethorus gilvifrons (Mulsant) and Orius niger (Wolff) were the main predators of
T. urticae on pepper plants. The abundance of O. niger was higher in the three intercrops compared
with sole pepper crop, but the populations of S. gilvifrons had not significant difference between inter-
crops and sole pepper crop (P <0.05). Moreover, the values of land equivalent ratio (LER) were greater
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than one in the three intercrops (LER > 1.14) compared to sole crops. These results revealed that inter-
cropping pepper with garlic could be an effective method in the integrated management of T. urticae in
pepper fields.
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Table 1. Mean (& SE) densities of Tetranychus urticae eggs and mobile forms per cm? on pepper leaves
in sole pepper (P) and the three intercrop patterns of pepper with garlic (P:G) in 2017 and 2018

Cropping sys- Density of eggs per cm? Density of mobile forms per cm?
tems
2017 2018 2017 2018
Sole pepper 534+045a 444+015a 545+0.42a 557+0.101a
3P:5G 1.24+£0.27b 127+0.19b 1.02+0.20b 094 £0.15b
3P:8G 1.08+0.17b 098+0.16¢ 0.89+0.12b 0.83 £0.13b
3P:11G 0.81+£0.31b 0.87+0.19¢c 0.71+£0.18b 0.67+£0.10b

Means with the same letter in each column are not significantly different (Tukey's HSD test, P < 0.05).
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Table 2. Abundance of predators, and Shannon diversity index (H") and Pielou’s evenness index (J')
for the complex of predators of Tetranychus urticae in sole pepper (P) and the three intercrop patterns
of pepper with garlic (P:G) in 2017 and 2018

Predators Sole crop 3P:5G 3P:8G 3P:11G
2017 2018 2017 2018 2017 2018 2017 2018
Stethorus gilvifrons 534 626 502 534 482 525 452 509
(4379  (49.25) (32.12) (30.99) (28.37) (29.48) (27.05) (28.09)
Orius niger 295 248 443 510 543 584 603 640
(24.14) (1951) (2834) (29.6) (31.96) (32.79) (36.09) (35.32)
Chrysoperla carnea 107 129 178 182 185 175 157 188
(8.756) (10.15) (11.39) (10.56) (10.89) (9.83)  (9.40)  (10.38)
scolothrips longicornis 95 103 145 166 159 162 141 152
(7774)  (81)  (9.28)  (9.63)  (9.36)  (9.1)  (8.44)  (8.40)
o . 46 23 62 60 66 63 55 58
Acolothrips intermedius 5 7649 (181)  (3.97) (348) (3.89) (354) (329)  (3.20)
Neoseiulus zwoelferi 26 37 46 54 a7 54 50 49
(.13) (291) (294) (313) (277) (3.03) (299)  (2.70)
Orius minutus 24 20 38 39 45 42 37 39
(1.96)  (L57) (243) (2.26) (265) (2.36) (221)  (2.15)
) . 21 15 34 32 33 30 39 34
Geocoris punctipes (1.72)  (1.18) (2.18)  (1.86)  (1.94)  (1.68)  (2.33)  (1.88)
Nabis pseudoferus 21 18 32 36 36 34 32 36
172)  (142) (205)  (209) (212)  (1.91)  (1.92)  (1.98)
Deraeocoris punctulatus 19 16 26 30 29 32 30 35
(156)  (1.26)  (1.66)  (1.74) (L71)  (1.80)  (L79)  (1.93)
. 1 2 1 7
Macrolophus caliginosus —y 59) (1 02)  (102) (168) (147) (L74) (162)  (L55)
Anystis baccarum 19 16 28 33 33 33 32 28
(156) (1.26) (179)  (1.92)  (L94)  (1.85)  (1.92)  (1.55)

Scymnus gracilis -

Total abundance

Shannon diversity index

(H) 1.72 1.64 1.9 191 1.92 1.89 1.88 1.86
Pielou’s evenness index
= H'/n(S) 0.69 0.66 0.76 0.77 0.77 0.76 0.76 0.74

a, is relative abundance (%)

eSS 5 Jils ol G (il 4 Stethorus gilvifrons s Orius niger (S15 (ESE) Sl ¥ J g
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Table 3. Mean (= SE) densities of Orius niger and Stethorus gilvifrons per pepper plant in sole pepper
(P) and and the three intercrop patterns of pepper with garlic (P:G) in 2017 and 2018

. Density of Orius niger per plant Density of Stethorus gilvifrons per pant
Cropping systems
2017 2018 2017 2018
Sole pepper 0.42 +0.05b 0.35+0.04b 0.75+£0.09 ns 0.89£0.10 ns
3P:5G 0.63+0.07a 0.73+0.08 a 0.71+£0.05 ns 0.76 £ 0.08 ns
3P:8G 0.77+0.09a 0.83+0.11a 0.69 £ 0.04 ns 0.74+0.06 ns
3P:11G 0.86+0.10a 091+0.09a 0.64 +0.06 ns 0.72 +£0.07 ns

Means with the same letter in a column are not significantly different (Tukey's HSD test, P < 0.05)
" indicated no-significant difference among treatments
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Table 4. Mean (+ SE) yields of pepper and garlic and land equivalent ratio (LER) in sole pepper (P)
and the three intercrop patterns of pepper with garlic (P:G) in 2017 and 2018

Land equivalent ratio

Cropping Pepper yield (kg/m?) Garlic yield (kg/m?) (LER)
systems

2017 2018 2017 2018 2017 2018
Sole crop 1.73+£0.15b 202 £0.13b 1.44+0.06 b 153+0.05b 1 1
3P:5G 232+0.24a 253+ 04la 1.68+0.12a 1.74+£0.08a 1.23 1.18
3P:8G 243+£0.16a 2.68+0.34a 1.64+£0.10a 1.73+£0.09a 121 1.18
3P11G 250+021a 266+024a  16+007a 169+007a 1.18 115

Means with the same letter in a column are not significantly different (Tukey's HSD test, P < 0.05).
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