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replacement and additive intercropping systems
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ABSTRACT

In order to evaluate the quantitative and qualitative traits of safflower and chickpea in additive and
replacement intercropping series, an experiment was conducted as randomized complete blocks design with
11 treatments and 3 replications at research field of Kurdistan University during 2015-2016 growing season.
Experimental treatments included sole cropping of safflower, sole cropping of chickpea, replacement series
consisted of 4:4,2:2, 1:1, 3:1, 1:3 and additive series consisted of 20% and 40% chickpea (in two situations:
I, between and 11, around of safflower rows). Results showed that the highest and lowest seed, biological
and oil yields of safflower obtained from 40% I and 4:4 intercropping patterns, respectively. The highest
seed and biological yields of chickpea obtained from its sole cropping, but the minimum number and weight
of chickpea root nodules were achieved from this treatment. The highest value of LER obtained from 40%
I additive series. It seems that the mentioned treatment improved yield and quality of safflower; therefore
choosing the suitable cropping pattern has positive effect on quantitative and qualitative yield of plants.

Keywords: Industrial plants, legominosae, nitrogen fixation, oil seed, sustainable agriculture.
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Table 1. Physicochemical properties of experimental site soil

Clay Sand silt K P N o.C EC PH
(%) (%) (%) (mg/kg) (mg/kg) (%) (%) (ds/m)
0.7 0.8 2.20 406 13 0.11 0.76 0.4 7.72

(Leal et al., oislax €9, 3l Hla5 0,50 P> 5,9,
25 Aol b LER) (reej splp Cuns 2009)
104 dewloe (Aminifar et al., 2016)
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Table 2. Variance analysis of intercropping patterns effect on yield components, yield and grain quality of

safflower
Mean squares
SOV Df Capitol No. Seed No. per 1000- Seed Biological Oil Oil
per Plant Capitol Seed Yield Yield Yield Percentage
Weight
Replication 2 1.23™ 2.43™ 0.08™ 18.41™ 361.56™ 3.33™ 0.13™
Intercropping 9 39.89™ 17.66™ 526" 11430.2™ 207995™ 954.8™ 9.5™
patterns

Error 18 1.04 1.02 0.13 18.83 291.44 2.39 0.52
CV (%) 6.3 6.85 1.23 12.8 12.63 13.35 241
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ns and **: Non significant and significant at the 1 % of probability level, respectively.
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Table 3. Means comparison of intercropping patterns effect on yield components, yield and grain quality of safflower.

Capitol Seed 1000- Seed Biological Oil Oil
Intercropping Patterns No. per  No. per Seed Yield Yield Yield  Percentage
Plant  Capitol ~ Weight  (g/m?) (g/m?) (g/m?)

monoculture 16.78¢ 10.67° 25;.%1')8‘3 161.95¢ 741.91¢ 43.02¢ 26.57¢
4 rows of safflower and 4 rows of chickpea 14.55¢ 12.54°  29.39%  74,04" 321 22.13 29.9«
2 rows of safflower and 2 rows of chickpea 17¢ 15.96*  32.82*  119.11° 470.19° 35.91° 30.15%
1 row of safflower and 1 row of chickpea 13.08%  17.17*  28.97¢"  83.07¢ 351.45" 277" 33.43*
3 rows of safflower and 1 row of chickpea 14.114 17.4% 30.62° 169.7° 736.67¢  49.62¢ 29.24¢
1 row of safflower and 3 rows of chickpea 19.77° 17.96°  29.15% 101327 400.51¢  31.54¢ 31.11%
20% chickpea between safflower rows 11.44° 14.2% 2971 159.67¢  647.14°  47.16¢ 29.54¢
20% chickpea around safflower rows 14224 15354 30.05* 208.03°  865.84°  65.12° 31.3°
40% chickpea between safflower rows 24.11* 12.77¢ 28.18%8  266.32% 1146.7* 78.33* 29.42¢
40% chickpea around safflower rows 16.44¢ 13.25¢  29.06"  208.88° 800.99° 60.73¢ 29.08¢
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Means with the same letters in the same columns are not significantly different at 5% of probability level.
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Table 4. Variance analysis of intercropping patterns effects on yield components, yield and biological
nitrogen fixation indices of chickpea

Mean squares

SOV Df Node No. per Node dry Seed No. per 100-Seed Seed Biological
o Plant weight per plant Plant Weight Yield Yield
Replication 2 0.04" 3.7 1.36™ 0.6" 0.002" 0.0003"
Intercropping 9 1.63" 10097" 115.73" 2 0.29™ 025"
patterns
Error 18 0.02 15.29 1.04 0.13 0.0004 0.0003
CV (%) 7.39 3.68 422 1.85 11.07 10.86

ns and **: Non significant and significant at the 1 % of probability level, respectively.
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Table 5. Means comparison of the intercropping patterns effects on yield components, yield and
biological nitrogen fixation indices of chickpea.

Intercropping Patterns Node Nc?de dry Seed 100-$eed gie;((il BiOYl;)e%(iical
No. per  weight per No. per Weight ) 2
Plant plant (mg) Plant () (g/m) (g/m?)
monoculture 0.63¢ a1 3740 1960 22385 54418
4 rows of safflower and 4 rows of chickpea 215 144% 26.13° 20.3% 65.28¢ 145.754
2 rows of safflower and 2 rows of chickpea 1.48¢ 55330 20.33 19,75 50.7¢ o
1 row of safflower and 1 row of chickpea 3070 2288 25 875 20.93¢ 68.17¢ 173.06°
3 rows of safflower and 1 row of chickpea 201e 137 67% 21.4¢ 20,47 40.56" 11458
1 row of safflower and 3 rows of chickpea 5475 116.67¢ 22 93¢ 19.4¢ 0545 205,28
20% chickpea between safflower rows 107t 48.67" 12.53¢ 18.23¢ 14.08" LS8
20% chickpea around safflower rows 1.46° 136.33¢ 26.4% 19,434 3181 75190
40% chickpea between safflower rows 2470 L44b 25135 18.6° 58554 13406
40% chickpea around safflower rows 1.71¢ 88.67¢ 23,73 19.5¢ 57.08¢ 138.18%
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Means with the same letters in the same columns are not significantly different at 5% of probability level.
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Table 6. Variance analysis of intercropping patterns effect on partial and total LER indices.

Mean squares

S.0.V Df Partial LER of Partial LER of Total LER
Safflower Chickpea
Replication 2 0.0006™ 0.001™ 0.0005"
Intercropping 3 0.64" 021" 036"
patterns
Error 16 0.0006 0.0001 0.0008
CV (%) 2.88 3.22 2.39
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