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ABSTRACT

In this research, the influence of eggplant monoculture (E), soybean monoculture (S), and three intercropping systems
including two rows of eggplant with four rows of soybean (2E: 4S), two rows of eggplant with two rows of soybean
(2E: 2S) and four rows of eggplant with two rows of soybean (4E: 2S) were studied on population densities of
Tetranychus urticae Koch, diversity and abundance of its predators, and yield of both crops in an experimental field
based on a randomized block design with four blocks during two cropping seasons (2016 - 2017). In both years, the
densities of T. urticae eggs and mobile forms on eggplant and soybean were significantly lower in the three intercrops
compared to monoculture systems (P < 0.05). Moreover, the densities of T. urticae eggs and mobile forms were
significantly higher on the soybean than the eggplant in each monoculture and intercrop system. The Shannon’s
diversity indexes (H') for T. urticae predators on eggplants were significantly higher in the three intercrops compared
to the monoculture. Furthermore, the values of this index were greater in soybean monoculture and 2E: 4S intercrop
than 2E: 2S and 4E: 2S systems (P < 0.05). Values of the land equivalent ratio (LER) were higher in 2E: 4S relative
to other intercrop systems in both years. Therefore, it could be concluded that 2E: 4S intercrop is the most suitable
cropping system for using in integrated management of T. urticae in eggplant and soybean fields.
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Table 1. Means (+ SE) densities of T. urticae eggs per cm? of soybean and eggplant leaves in monocultures and
intercropping systems in 2016 and 2017

Density of eggs per cm?

Cropping systems Crops 2016 2017
Monoculture Soybean 7.13+1.26° 6.74+1.23°
Eggplant 4.27+0.63° 3.56+0.54
. Soybean 5.56+1.13 " 5.03+1.04°
Intercrop: 2E:45 Eggplant 1.87+0.40 ¢ 1.50+0.32 ¢
. Soybean 5.31+1.07 " 4.73+0.99°
Intercrop: 2£:2S Eggplant 2.25+0.42 ¢ 1.9240.36 %
. Soybean 4.75+1.01° 4.40+0.99°
Intercrop: 4E:25 Eggplant 2.3240.45 ¢ 2.1740.40 ¢

P<-0) Ai)lo 6)‘964-‘-" Solay s QINMJBPLJQP,@)Q U:KJL.‘. olie

Mean values in each column followed by different letters are significantly different (P < 0.05).
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Table 2. Mean (+ SE) densities of mobile forms of T. urticae per cm? of soybean and eggplant leaves in monocultures
and intercropping systems in 2016 and 2017

Density of mobile forms per cm?

Cropping systems Crops 2016 2017
Monoculture Soybean 6.1421.11° 5.30%1.04°
Eggplant 3.460.53 ¢ 2.89+0.47 °
- Soybean 477+1.03° 3.92+0.87°
Intercrop: 2E:45 Eggplant 1.25+0.26 ¢ 1.08+0.22°
. Soybean 4.52+0.96 ° 3.67+0.83°
Intercrop: 2E:25 Eggplant 1.56+0.30 ° 1.24+0.25°
o Soybean 4,08+0.93 ™ 3.30£0.80 °
Intercrop: 4E:25 Eggplant 1.7440.32° 1.63+0.30 ¢

P <o ]20) ayls g lo g glds i of o aliSie By, L aS gt jo 50 Kl yiolie

Mean values in each column followed by different letters are significantly different (P < 0.05).



e 1S3 5 )5 &S WS35 50 Lgw b oybusl (s )les et 3b i) Kan g SbT s (6 S vy

oS g5y O AS b S KL ly opls e
Gl s jsba g)ls S glailels o olol
Fra=)/FAP=2/02¥) 05 oylowiol iS5l iy
Jo o Fra=)VIFY P=-/-0) 5 W20 Jlo o
)5 s gl eils ge el o Jlie jo (VAP
5 bgw AT 50 Lgw ol (g5, b A4S
S (6l sime ybay 2E14S (g lgs S slaailolus
P=-/o4Y) oy 4E: 28 o)y cuiS dlle
Fra=)O/FY P<<[+«) VY20 Jlo ;0 Fra=VNF

(F Jgoz Y47 Jlo o

S1asI g0 o )b &S (b 5,500 (w5 955
alolw g9 gty 5 50 665 Ve slaws yroghy cpl jo
J9o2) b olelid 5 6 pslaa Samgio 90 oS
sl 5,6 &S o, o Jlo 90 0 0 (Y
5 YAD (od Sl )3 0o yo L) Phytoseiidae 35S
S G (s Jlo 9o 0 asps TY/A
YOIR 5 YAV o Syl asy0 L) Anthocoridae
Chrysoperlla carnea 5 ( Jlge Jlo g0 10 oo
o3 VAUA s YO cons Sll,3 0o o L) (Stephen)

a3l aals 1y Jlgld n i (Jlgte Jlo 95 5

e dpilaie 1o iolejl e ie il ool s glan slaSUss (5, &S slo 5 IS0 Y Jga
Table 3. Predators of the two-spotted spider mite collected from the experimental field in Behshahr region

Order Family Species
Phytoseiulus persimilis (Athias- Henirot)
Transeius caspiansis (Denmark and Daneshvar)
. . Neoseiulus californicus (McGregor)
Mesostigmata Phytoseiidae Amblyseius swirskii Athias-Henriot
Typhlodromus caspiensis (L.)
Euseius amissibilis Meshkov
Trombidiformes Trombidiidae Allotrombium pulvinum Ewing
- Stethorus punctillum Wiese
Coleoptera Coccinellidae Stethorus gilvifrons Mulsant
Macrolophus caliginosus Wagner
Miridae Macrolophus rubi Woodroffe
Deraeocoris lutescens Schilling
. Orius minutus (L.)
Hemiptera Anthocoridae Orius niger (Wolff)
Geocoridae Geocoris punctipes (Say)
. Nabis pseudoferus Remane
Nabidae Nabis punctatus Costa
Thysanoptera Tripidae Scolothrips longicornis Priesner
Neuroptera Chrysopidae Chrysoperla carnea (Stephen)
Diptera Cecidomidae Feltiella acarisuga (Vallot)

3 by olS S sl 4 T urticae slo 588 oS 5 slp o9l g5 paSls (o lasbial sllas ) (:S0le ¥ Jour
VYR8 5 1FAD Jlo 5 )0 (6 lgh uS g LLiS S5 slasilelis ;o ol

Table 4. Mean (+ SE) of Shannon’s diversity indexes (H') for complex of T. urticae predators per plant of soybean
and eggplant in monocultures and intercropping systems in 2016 and 2017

Shannon’s diversity index (H")

Cropping systems Soybean Eggplant
2016 2017 2016 2017
Monoculture 2.99+0.04 * 2.97+0.03° 2.1240.02° 2.04+0.02 ¢
Intercrop 2E: 4S 2.92+0.04% 2.94£0.02 ® 2.88+0.01°% 2.90+0.004 *
Intercrop 2E: 2S 2.86+0.01° 2.85+0.02° 2.7740.01° 2.80+0.03 ¢
Intercrop 4E: 2S 2.42+0.04 2.44+0.02 ¢ 2.37+0.02 ¢ 2.41£0.02°

P <o ]20) a3yls g lo g glds i of pod Ao By, L aS gt jo 50 Kl jiolie

Mean values in each column followed by different letters are significantly different (P < 0.05).
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Table 5. Mean (+ SE) densities of dominant predators of T. urticae per plant of eggplant in eggplant monoculture and
intercropping of eggplant with soybean in 2016 and 2017

Density of Phytosseidae Density of Anthocoridae Density of Chrysoperla carnea
Cropping systems mobile form per plant mobile form per plant larvae per plant
2016 2017 2016 2017 2016 2017
Eggplant monoculture 0.75%0.06 ° 1.12+0.12°¢ 0.22+0.02° 0.17+0.02° 0.12+0.02 0.10£0.04
Intercrop: 2E:4S 2.63+0.14 # 3.32+0.28 ¢ 0.85+0.07 * 0.82+0.06 ° 0.47+0.05® 0.50£0.04 ®
Intercrop: 2E:2S 2.1740.13°  25240.21° 0.62+0.04 0.71+0.05 2 0.3520.05®  0.42+0.02%
Intercrop: 4E:2S 1.8240.11°  2.1840.15" 0.57+0.07 0.62+0.04 ° 0.29+0.02 " 0.34+0.04°

P < f20) wyls (5,0 sire Dl wiius ol po aliSis By > b aS w2 40 Sk polie
Mean values in each column followed by different letters are significantly different (P < 0.05).
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Table 6. Mean (+ SE) densities of dominant predators of T. urticae per plant of soybean in soybean monoculture and
intercropping of eggplant with soybean in 2016 and 2017

Density of Phytosseidae mobile Density of Anthocoridae Density of Chrysoperla
Cropping systems form per plant mobile form per plant carnea larvae per plant
2016 2017 2016 2017 2016 2017
Soybean monoculture 4.17+0.23° 3.92+0.19° 1.15+0.09 * 1.22+0.08 0.9+0.08 % 1.04+0.09 ¢
Intercrop: 2E: 4S 3.64£0.31%® 3.57+0.26 ° 0.95+0.08 1.08+0.09 ° 0.82+0.07%  0.95+0.08*
Intercrop: 2E: 2S 3.1540.17 ° 2.93+0.14° 0.75+0.04 ° 0.87+0.07 ° 0.62£0.04°  0.72+0.06°
Intercrop: 4E: 2S 2.65+0.17 2.77x0.19° 0.62+0.02° 0.71+0.04 ¢ 0.55+0.04°  0.63+0.04°

P <o ]20) 3yls g lo g Dglds (i of pod alie By, L aS gt jo 50 Kl yiolie

Mean values in each column followed by different letters are significantly different (P < 0.05).
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Table 7. Yield components of eggplant in the monoculture of eggplant and intercropping of eggplant with soybean in

2016 and 2017
Number of fruits per plant Weight of fruits per plant (g)
Treatments 2016 2017 2016 2017
Eggplant monoculture 10.43+0.49° 10.68+0.06 ° 603.55+0.77 ¢ 613.41+1.28 ¢
Intercrop 2E: 4S 12.12+0.16 * 12.43+0.31° 779.35+0.59 * 802.99+2.89 *
Intercrop 2E:2S 11.87+0.16° 12.12+0.12*° 754.92+0.31° 772.25+1.42°
Intercrop 4E: 2S 11.31+0.06 ® 11.93+0.11° 737.33+1.93 ¢ 757.31£1.11°¢

P<-0) .\.;)lo L_g)lagz_u Dol (s ol,o_m;ﬁ.l::}md”;bcxfos:;m,m)c wi.lLa.Q)hJLﬂ.A

Mean values in each column followed by different letters are significantly different (P < 0.05).

YA 5 1TA0 Jlo 90 50 bgws g lomiol (6)lg ctS g bgw (iS5 10 bgw 0,Shae izl A Jgo
Table 8. Yield components of soybean in the monoculture of soybean and intercropping of eggplant with soybean in

2016 and 2017
Number of seeds per plant Weight of seeds per plant (g)
Treatments 2016 2017 2016 2017
Soybean monoculture 57.62+0.26 56.87+0.16 © 5.59+0.19 5.81+0.41°
Intercrop 2E: 4S 66.37+0.33° 67.31+0.73° 6.68+0.42 ® 6.80£0.13°
Intercrop 2E: 2S 67.43£0.42 * 69.37+0.31 @ 6.83+0.09 * 7.04£0.04°
Intercrop 4E: 2S 68.06+0.27 ® 70.43+0.47 ° 6.98+0.27 ° 7.14+0.05°

P < f20) wyls (5,0 sire Dl wiius ol po aliSis By > b aS w2 40 Sk polie

Mean values in each column followed by different letters are significantly different (P < 0.05).

Table 9. Yield of soybean and eggplant and land equivalent ratio (LER) in monocultures and intercropping systems in
2016 and 2017

Cropping systems Crop Yield (t/ha) Relative yield (t/ha) LER
2106 2017 2016 2017 2016 2017
Monoculture Egézf:r?t 224.2135 225.2657 224.2135 225..2657 ! !
Intercrop: 2E: 25 Egégff:t 225.7:0 229..7956 1141;?360 114‘;?978 120 119
Intercrop: 4E: 25 Egézf:r?t 226.759 22é.f5101 107.?56 105?734 114 114

P <o ]o0) 3yls g lo g Dglds i of pod aliee By, L aS gt jo 50 Kl yiolie
Mean values in each column followed by different letters are significantly different (P < 0.05).
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