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Table 1. Map of the implemented plan of seven sugar beet intercropping systems along with sugar beet
monoculture system. B represents sugar beet plants and C represents clover plants.

T1 T2 T3 T4
cC CB B CZC C B CC C B C C B B C
cC CB B CZC C B CC C B C C B B C
C CB B CC C B C C C B C C B B C
C CB B CC C B CC C B C C B B C
cC CB B CZC C B CC C B C C B B C
T5 T6 T7 Control
C B B B B C C B B C B B B B C B B B B
C B B B B C C B B C B B B B C B B B B
C B B B B C C B B C B B B B C B B B B
C B B B B C C B B C B B B B C B B B B
C B B B B C C B B C B B B B C B B B B
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Table 2. Number of insects observed in this test

Year Treatment Aphis fabae Coccinella Hipodamia Chrysoperla Orius niger Orius minutus
(Aphididae) septempunctata variegate carnea (Anthocoridae) (Anthocoridae)
(Coccinellidae)  (Coccinellida) (Chrysopidae)
C 945 12 6 5 5 2
T1 91 114 89 69 51 38
T2 191 105 80 65 44 32
T3 312 90 74 54 33 24
First T4 464 71 56 39 25 21
T5 622 44 26 25 14 11
T6 639 31 15 14 10 7
T7 804 22 16 7 8 3
C 1027 20 14 13 6 4
T1 106 122 97 79 50 29
Second 285 111 83 73 46 25
T3 453 93 74 66 39 22
T4 598 7 59 50 32 18
T5 724 55 50 37 26 12
T6 834 46 40 30 20 8
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Kabiri Raeis Abad ) s, estizal (K5 4 £ 15
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Table 3. Variance analysis of the effect of intercropping of sugar beet-clover and single cultivation of
sugar beet on the changes of insect population and agronomic traits in sugar beet

SOV DF  Aphis fabae Coccinella Hipodamia Chrysoperla Orius Orius minutus ~ Root yield Leaf and
septempunctata variegate carnea niger aerial part
yield
Year 1 14190.76** 105.0625™ 115.5625** 135.14** 27.56** 3.52"s 5.58** 9.46*
Block in year 6 1061.80** 54.1261" 46.9791** 34.8281** 17.187** 9.2864** 54.66** 196.83**
Treatment 7 46217.33** 692.8366™ 480.3839**  314.6941** 134.56** 66.32** 50.51** 16.78**
Year*Treatm 7 206.37"™ 3.7092™ 10.31** 1.210¢ "$2.4910 2.230"* 1.05** 7.08**
ent
Error 42 185.7478 3.31135 3.193452 1.530506 2.223214 1.131696 0.313579 1.820976
cVv 9.596783 11.16966 14.11969 12/19985 22.6130 26/0858 1.070678 3.816672

n.s: Non significant, **and* significantly different at P<0.01 and P<0.05, respectively
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Table 4. Mean comparison of interaction effect of year on treatment
Year Treatment Aphis fabae Coccinella Hipodamia Chrysoperla  Orius niger Orius Root yield Leaf and
(Number) septempunctata variegate carnea (Number) minutus (t/ha) aerial part
(Number) (Number) (Number) (Number) yield
(t/ha)
C 236.25+15.897° 3.000+0.707" 1.50+0.5% 1.25+0.47' 1.25+0.02" 0.5+0.028' 47.5+1.331 30.8+1.246"
T1 22.75+2.5281 26.332+1.247°  22.25+2.36%  17.25+1.4%  12.75+1.03 9.5+0.645% 59.05+1.2° 42.55+1.071°
T2 47.75+2.868" 26.2500+1.75° 20.00+2.16™ 16.25+0.63°  11.00£1.2®  8.00+0.408* 55.95+0.9¢ 38.35+0.76
T3 78.00+5.671¢ 22.500+1.5¢ 18.50+1.554°¢ 13.50+1.5¢ 8.25+0.75% 6.00+0.408°* 53.975+1.18°  36.42+0.66 %
First
Year T4 116.0045.744° 17.750+1.436%  14.00+1.224¢ 9.75+1.43¢ 6.25+0.94 % 5.25+0.25 % 52.025+1.48f 35.15+0.91 ¢
T5 155.50+9.63° 11.0000+1.471F 6.5+0.866 f 6.25+1.039 3.50+0.86™  2.75+0.048%"  50.225+1.479 33.37£1.281
T6 159.75+18.535 © 3.75+1.887°9 3.75+0.629 9 3.50+0.64" 2.5+0.6450  1.75+0.048%" 49.1+1.293" 31.8+1.246%
T7 201.00+10.808 ¢ 5.5000+0.866 9"  4.0+0.7071 1.75+0.47" 2.00£0.40%" 0.75+0.25' 48.22+1.3121 31.32+1.222"
C 256.75+8.644 % 5.000£0.7071"  3.50+0.2889 3.25+0.63" 1.5+0.288 9" 1.00£0.408° 47.675+1.143 29.37+0.865°
second T1 40.0+3.535" 30.500+1.7072 24.25+0.701°  19.75#1.65*  12.5+1.848%  7.25+1.108% 60.475+1.55° 46.57+1.822%
Year T2 71.250+3.8819 27.750+2.358° 22.0+2.16® 18.25+1.3% 11.50+1.9° 6.25+1.04% 57.575+1.40° 40.8+1.962°
T3 113.25+5.039f 23.250+2.495¢ 18.5+2.32¢ 16.5£1.25%  9.75+1.43°  550+1.258%  55,225+1.66 38.4£1.934°
T4 149.50+6.171°¢ 19.250+1.931¢ 14.75+1.25¢ 12.5+1.44¢ 8.00+0.91%  4.50+1.258° 50.075+1.36f 35.77+1.68¢
T5 181.00+6.867 ¢ 13.75+1.433¢ 12.5+1.707¢% 9.25+1.84¢ 6.50+0.5 % 3.00+0.708¢f 50.4 +1.2899 32.67+1.104%"
T6 208.50+6.849° 11.500+1.19° 10.00+0.91° 7.50£1.19%  500+0.41ef  2.00+0.789" 48.825+1.26 M 31.52+1.124 9"
T7 235.00+5.958"° 8.00+0.577¢ 6.5+0.5° 5.75+0.85¢ 3.250.04"" 1.25+0.25" 48.525+1.28" 30.75+1.110"

Means with different letter in each column are significantly different at 5% level (Tukey test)
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Abstract

Cultivation of diverse crops is a strategy key in sustainable agriculture. Increasing plant diversity in
intercropping systems can be suitable for biological control of pests. In order to investigate the effect of
mixed cultivation of sugar beet and red clover on the population of Aphis fabae Scopoli, natural enemies
including Coccinella septempunctata Linnaeus, Hippodamia variegata Goeze, Orius niger Wolf, O.
minutus Linnaeus, and Chrysoperla carnea Stephens, and some agricultural traits of sugar beet, an
experiment was conducted in the form of completely randomized block design in four replications.
Experimental treatments included monoculture of sugar beet (control) and seven types of strip
cultivation systems including: 1) two rows of sugar beet and four rows of red clover, 2) two rows of
sugar beet and three rows of red clover, 3) one row of sugar beet and two rows of red clover, 4) two
rows of sugar beet and two rows of red clover 5) three rows of sugar beet and two rows of red clover,
6) two rows of sugar beet and one row of red clover, 7) four rows of sugar beet and two rows of red
clover. The results of this research showed that the different treatments of sugar beet and red clover
intercropping on the aphid population, natural enemies, and agricultural traits including root yield, leaf
yield, and shoot yield are significant at 1% probability level. The results of this research showed that the
treatment of two rows of sugar beet and four rows of red clover can be useful in integrated pest
management and biological control of A. fabae in sugar beet fields and improve agricultural traits.
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