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Table 1. Mean (x SE) densities of nymphs and adults of Aphis gossypii per leaf in sole tomato and
intercropping systems of tomato and clover (T:C) in 2016 and 2017

Density of nymphs per leaf

Density of adults per leaf

Cropping systems

2016 2017 2016 2017
Sole tomato 1459 +0.76 a 1359+ 0.78 a 1121+0.77a 10.84+0.64a
1T:2C 7.50+0.95¢c 6.78£0.82¢c 434+116¢c 3.60+0.73 ¢
2T:2C 9.82+1.22 bc 749+122c 6.61 +1.24 bc 6.47 +1.00 b
3T:2C 12.73+0.39b 11.65+0.19b 8.27+0.53b 6.92+0.65b
F=12.34; F=12.04; F=8.92; F=16.47,
df=3,9; P=0.001  df=3,9; P=0.002 df=3,9;P=0.004 df=3,9; P<0.001

Means with the same letter in a column are not significantly different when compared by Tukey's HSD test (P >

0.05)
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Figure 1. Mean (+ SE) relative abundance (%) of the collected predators of Aphis gossypii on tomato
plants in the experimental field in Behshahr region (2016-2017)
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Table 2. Mean (xSE) Shannon diversity index (H") and Pielou’s evenness index (J') for predators of
Aphis gossypii in sole tomato and intercropping systems of tomato and clover (T:C) in 2016 and 2017
Shannon diversity index (H") Pielou’s evenness index (J')

Cropping systems

2016 2017 2016 2017
1.74+0.12b 190+0.11b
Sole tomato (S=10) (S=11) 0.75+£0.04b 0.79+0.04 b
. 2.39+0.14a 255+0.13a
1T: 2C (S=13) (S=13) 0.93+0.05a 0.99+0.07a
. 223+0.17a 251+0.18a
2T: 2C (S=13) (5=13) 0.87£0.04 a 0.98+0.06 a
. 222+0.11a 2.32+0.13a
3T: 2C (S=13) (S=13) 0.87+0.03a 0.90+0.04a
F=9.13; df=3,9; F=12.11; F=7.89; df=3,9; F=8.49; df=3,9;
P=0.004 df=3,9; P=0.002 P=0.007 P=0.005
Means with the same letter in a column are not significantly different when compared by Tukey's HSD test (P >
0.05)

S, is species richness
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Figure 2. Mean (x SE) relative abundance (%) of parasitoid species of Aphis gossypii on tomato
plants in the experimental field in Behshahr region in 2016 and 2017
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Table 3. Mean (xSE) parasitism rate of Aphis gossypii per leaf in sole tomato and
intercropping systems of tomato and clover (T:C) in 2016 and 2017

Parasitism rate per leaf

Cropping systems

2016 2017
Sole tomato 116+14c 174+21c
1T: 2C 329+41a 38.2+43a
2T:2C 26.5+3.2ab 376+38a
3T:2C 249+26b 262+21b

F=47.26, df=3,9; P<0.001

F=32.17, df=3,9; P<0.001

Means with the same letter in a column are not significantly different when compared by

Tukey's HSD test (P > 0.05)
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Table 4. Mean (= SE) yields of tomato and clover and land equivalent ratio (LER) in sole crop and

intercropping systems in 2016 and 2017

Cropping Tomato yield (kg/m?) Clover yield (kg/m?) LER
systems 2016 2017 2016 2017 2016 2017
?roolg 2.13+0.09¢c 2.28+0.07c 0.31+0.03 ns 0.31+0.04 ns 1 1
1T: 2C 292+0.13a 3.14+0.15a 0.38+0.06 ns 0.39+0.03 ns 1.28 1.30
2T: 2C 241+0.11b 255+0.12h 0.35+0.05ns 0.36 £ 0.03 ns 113 114
3T:2C 2.39+0.08b 2.52+0.09b 0.33+0.04 ns 0.34+0.03 ns 1.08 1.09
F=64.13; df=3,9;  F=91.58; df=3,9; F=3.64; df=3,9; F=2.19; df=3,9;
P<0.001 P<0.001 P=0.057 P=0.159

Means with the same letter in a column are not significantly different when compared by Tukey's HSD test (P >

0.05)
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Abstract
Background and Objectives
The melon aphid, Aphis gossypii Glover, is one of the most important pests of tomato in
Iran. This aphid causes severe damage on tomato crop in northern Iran.
Materials and Methods
Present study was conducted in an experimental field, 0.3 h, in Behshahr region in
Mazandaran province based on a randomized completely block design. In this study, the
effectiveness of intercropping tomato (T) with clover (C) in the three combinations: (1)
one row of tomato with two rows of clover (1T:2C), (2) two rows of tomato with two
rows of clover (2T:2C), and (3) three rows of tomato with two rows of clover (3T:2C)
along with sole tomato were assessed on the densities of melon aphid, Aphis gossypii
Glover, diversity of its natural enemies and yield of both crops in 2016 and 2017.
Results
The density of nymphs and adults of A. gossypii were significantly higher in sole tomato
compared with intercrops. Among intercrops, the lowest density of nymphs and adults of
A. gossypii were observed in 1T:2C intercrop. In present study, 13 predator species were
collected and identified on aphid-infested plants of tomato in the experimental field.
Among the predators, Coccinella septempunctata L., Chrysoperla carnea (Stephens) and
Episyrphus balteatus DeGeer had more abundance in the two studied years. The Shannon
diversity index (H") and the Pielou’s evenness index (J) for composition of predator species
were significantly higher in intercrops compared with sole tomato crop. Moreover, more
nymphs and adults of A. gossypii were parasitized in all intercrops compared with sole
tomato crop in 2016 and 2017. The highest value of land equivalent ratio was found in 1T:
2C (LER =1.28in 2016 and 1.30 in 2017) among intercrops in the two cropping seasons.
Discussion
All the three intercropping patterns of tomato with clover including 1T:2C, 2T:2C and
3T:2C, especially 1T:2C could be recommended in management programs of the melon
aphid in tomato fields.
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