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Table 1. Frequency of arthropod ordersin intercropping patterns

Freguency in different cultivation patterns

Arthropod
Orders
1:0 0:1 4:4 2:2 1:1 31 1:3  20%l 20%l11 40%1  40%lI1 Total
Orthoptera 118 164 88 116 129 146 69 70 118 101 119 1238
Diptera 759 339 542 501 742 628 428 704 553 644 588 6518
Coleoptera 411 344 506 448 564 444 382 341 414 456 473 4783
Neur optera 112 25 64 92 123 66 50 111 81 108 53 885
Hymenoptera 289 137 213 292 213 190 226 267 177 190 226 2420
Hemiptera 2218 396 1545 1754 1978 1859 1148 2546 1948 2215 1801 19408
Lepidoptera 24 22 20 24 31 30 24 27 23 26 28 279
Dermaptera 19 18 18 18 19 23 20 19 20 19 18 211
Isopoda 20 22 18 23 21 23 21 21 21 20 25 235
Araneae 296 238 229 295 317 226 226 259 290 285 245 2906
Total 4266 1705 3243 3654 4137 3635 2595 4365 3645 4065 3576 38883

Monoculture of safflower, 0:1- monoculture of chickpea, 4:4- 4 rows of safflower and 4 rows ofchickpea, 2:2- 2
rows of safflower and 2 rows of chickpea, 1:1- 1 rows of safflower and 1 rows of chickpes, 3:1- 3rows of safflower
and 1 rows of chickpea, 1:3- 1 rows of safflower and 3 rows of chickpea, 20%l- 20% chickpea between safflower
rows, 20%l |- 20% chickpea around safflower rows, 40%l- 40% chickpea between safflower rows, 40%l1- 40%

chickpea around safflower rows
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Table 2. Andysis variance of intercropping patterns effect on frequency of arthropod orders

Mean squares
S.0vV
Orthoptera  Diptera  Coleoptera Neuroptera Araneae Hymenoptera ~ Hemiptera
Replication 2 0.21m 2150.03"  319.49™ 35.18™  124.94m 164.03" 946.21"
Irg:%groppl 9 10 28642" 539576 1491.99°  32889" 36952  762.07" 113668
Error 20 29.08 98.83 93.85 4.78 52.54 5353 605.98
CV (%) 14.37 5.03 6.68 8.15 8.23 0.98 419

ns, * and **: Non significant, significant at 5 and 1 % levels of probability, respectively
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Table 3. Means comparison of intercropping patterns effect on frequency (insect numbers) of
arthropod orders using LSD test

739.33+47.1°
132+119
515+36°
584.67+7.2¢
659.33+7.1°
619.67+18.6"
382.67+20'
848.67+10.12
649.33+36.3°
738.33+4.5°

Intercropping Patterns Arthropod Orders
Orthoptera  Diptera Coleoptera Neuroptera Araneae Hymenoptera Hemiptera

Monoculture of safflower 39.33:8% 253t15.7° 137+13.9% 37.33:32% 98.67+9.5 96.33£10.72
Monoculture of chickpea 54.67+2.12 113+11.39 114.67+15.5¢ 8.33+1.59 79.33+6.5° 45.67+7.19
4 rows of safflower and 4 rows of chickpea 29.33+6.8% 180.67+14.6° 168.67+15 21.33+1.5% 76.33+2.1° 7145.2¢
2 rows of safflower and 2 rows of chickpea 38.67+4.9% 197+47.2% 149.33:5.1 30.67+3.8° 98.33+4.7% 97.33+14%
1 rows of safflower and 1 rows of chickpea 43+3% 247.33+15% 188+9.6% 41422 105.67+7.42 7145.6%
3 rows of safflower and 1 rows of chickpea 48.67+3.1% 209.33+19% 148+3.6% 22+3.6¢ 75.338.4° 63337
1 rows of safflower and 3 rows of chickpea 23456/ 142.67+5.5' 127.33+4.6% 16.67+1.2' 75.33£5.5¢ 75.33£6.5
20% chickpea between safflower rows 23.33+15' 234.6717° 113.67+32' 37+4.6° 86.33+15% 89+72
20% chickpea around safflower rows 39.3347.6 184.33£27.3° 138+14.7% 2717 96.67+12.6% 50+4.4°
40% chickpea between safflower rows 33.67+2.1% 214.67+24.8° 152+6,200 36+3 95+8.9% 63.33¢5.9%
40% chickpea around safflower rows 39.67+6.10< 196+15.1% 157.67£12.7%  17.67+15% 81.6749.9° 75.33:9.3°

600.33+33¢

Means with similar letters are not significantly different at 5% level

O s 3 a5 = LS Sl el Sl eslizal b L (slasaly g5 1 bskine onS7 (sla 831 31 bl 2 —F Jsur
Table 4. Analysis variance of intercropping patterns effect on diversity of arthropod orders using
Shannon-Wiener and Simpson indices

Mean squares
SOV Df — . _
Shannon-Wiener index Simpson index
Replication 2 0.0003" 0.04"
Intercropping ratios 10 0.008™ 1.82"
Error 20 0.0001 0.01
CV (%) 1.64 3.05

ns, * and **: Non significant, significant at 5 and 1 % levels of probability, respectively
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g 071 4.4- 4 rows of safflower and 4 rows ofchickpea
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é 0.5 1 1:1- 1 rows of safflower and 1 rows of chickpea
S 04 - 3:1- 3 rows of safflower and 1 rows of chickpea
o 03 1:3- 1 rows of safflower and 3 rows of chickpea
) 20%I- 20% chickpea between safflower rows
021 20%I - 20% chickpea around safflower rows
0.1 1 40%I- 40% chickpea between safflower rows
0.0 - o == ==, = .-, =% 40%I1- 40% chickpea around safflower rows
10 01 44 22 11 31 13 %20 %201 %40 %40l
Different patterns of intercropping safflower and chickpea
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Figure 1. Means comparison of intercropping patterns effect on diversity of arthropod orders based on
the Shannon-Wiener index
7 -
1:0- monoculture of safflower \
X 6 a )
8 0:1- monoculture of chickpea
£ 4:4- 4 rows of safflower and 4 rows ofchickpea
c
8 2:2- 2 rows of safflower and 2 rows of chickpea
8 c d 1:1- 1 rows of safflower and 1 rows of chickpea
) ef f

01 44 22 11 31 13 %200 %201 %40 %40
Different patterns of intercropping safflower and chickpea

I

3:1- 3 rows of safflower and 1 rows of chickpea
1:3- 1 rows of safflower and 3 rows of chickpea
20%l- 20% chickpea between safflower rows
20%l1- 20% chickpea around safflower rows
40%lI- 40% chickpea between safflower rows
40%lI1- 40% chickpea around safflower rows

O a5 L alil p DL (slasaly g 55 1 b sline 87 (la 831 51 0be 4o Y IS
Figure 2. Means comparison of intercropping patterns effect on diversity of arthropod orders based on

the Simpson index
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Abstract

Biodiversity plays an important role in sustainability of agricultural systems. The purpose of this
research was to evauate biodiversity of some important arthropod orders in cultivation patterns of
safflower and chickpea. Experimental treatments included of monoculture of safflower, monocul tureof
chickpea, replacement series consisted of 4:4, 2:2, 1:1, 3:1, 1:3 and additive series consisted of 20%
and 40% chickpeain two situations of between (1) and around (I1) of safflower rows. This research was
conducted in field condition at Kurdistan University during 2015-2016 growing seasons. Experiment
was conducted at randomized complete blocks design with three replications. Results showed that
cultivation patterns had significant effect on arthropod order biodiversity based on Shannon-Weiner
and inverse Simpson indexes. The most number (93%) of samples were insects. In comparison with
different intercropping series, highest and lowest of biodiversity values belonged to 1:3 and 20%l,
respectively. Arthropod biodiversity in most of intercropping ratios was higher than safflower
monoculture. Finally, selection of suitable cropping system is an important factor in designation of
arthropod population and biodiversity.
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