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v- Relative Crowding Coefficient
v- Competitive Ratio

f- Aggressivity
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v- Intercropping Advantage
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\ - Competitive production principle

rare b ole jles 4 @late (V) ao
L s loisine B g bl ki 5l adl og s,
Srai O Jsuz) il ol 555 Sras sl
Olgxe (stule;l plail ams o (Nasri, 2014)
Mosinn 5 S wtz Gl el 9, 9,05 5,5
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bl ju cld g S laes S oy
el (59) paie 578 150 gats o
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Sysbds il 3955 ails & Sloe azgi L gne
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\- Facilitative production
v- Complementary
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Table 1- Some of the physical and chemical properties of field soil

FB by OPIRVY

o S S5 03ers " g
x| N .. .
i Organic C Total N s o s pH
Texture (%) (%) Available P Available K EC
(mgkg™) (mgkg™) (ds.m?)
Sandy-loam 0.19 0.019 103 4.3 8.2
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Table 2- Analysis of variance of yield and yield components of safflower as affected by
planting pattern and micronutrients foliar application

- el as Lo oloxsy olass 30 &ils olasy 37
Ol s 2ol ol)T G sl G o oyl s o Sl
SOV, [ Plant Secondary Head Seed 1000- Seed yield
df height branch number number Seed
9 number per head weight
Replication 1,55 2 9.42" 2.94™ 152" 9.80™ 705™ 255682™
s o 4 556 7.19° 29.9' 19.7 955  1090848"
Planting pattern (p)
Error () alas 8 75.2 1.20 155 339 255 420354
ey re Le 2 328" 1.4 52.2" 29.4 122.2" 515909
Micronutrients (m)
pxm 8 37.7% 0.96™ 9.58™ 30.1™ 12.3® 145181™
Error (8) b s 20 332 254 9.45 224 13.7ns 104447
C.V. (%) & s s g 7.0 171 148 142 16.6 191

Wl ge doyd ) 50 Jlaiml a0 (5518 S g (5,10 S pas ey i g NS
ns, *, and ** non-significant and significant at 5% and 1% probability levels, respectively.

S5 o Shes lizl g 0 Mhes (3 polis (SBb hne 5 bslie i8S ST Siloe aulia =Y Jour
Table 3- Mean comparison of the effect of intercropping and micronutrients foliar
application on yield and yield components of safflower

o ol a5Ls Slass Goubo olus 5152 0 ails 8 ,Sdos
Treatment Branch number  Head number 1090'% Seed yidld (kg.hat)
weight (g)
Planting pattern S 595!
S Al 9.0 17.7° ns 20707
Sole safflower
2955 TVE + S,V 10.1% 25 ns 1213
25% safflower + 75% chickpea
2955 e+ K5 b 105° 216® ns 14527
50% safflower + 50% chickpea
295 TVE + KTV 8.6° 21.3% ns 18587
75% safflower + 25 chickpea%
0955 /N + K A5 Voo,
100% safflower + 100% 85° 208* ns 1859
chickpea
Micronutrient foliar application Gk 3y polie bl Joloxo
Control  walis 8.4° 18.6° 19.4° 1478°
Fe ool 10.02 21.6% 25.12 17732
Zn 89 9.72 2212 2252 18207

Q555 e gles So0Ss b oo y0 B Jlail v 40 (Sl fyge3] bl (6ol S 5l oS i s slanSile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 4- Analysis of variance of yield and yield components of chickpea as affected by
planting pattern and micronutrients foliar application

sl 0 &ils olasy

i e 4-’?)-‘: e G slawy B Jgb s ailo,l 3 39 als s
Ny o5 i Pod Pod ~ 1000-seed o ’ ield
O.V. of Plant  nuymber length ~ Seed number weight Y
height per pod
. )I‘fat _ 2 384™ 15.5™ 1.32™ 6.01™ 35.5™ 532749™
eplication
s o 4 308" 630" 807" 1276" 580°  1575204"
Planting pattern (p)
Error (8) a s 8 108 224 7.32 132 63.0 131379
e polis 2 125 2209” 135 137.2" 521.3™ 555562
Micronutrients (m)
pxm 8 502  283™ 6.00™ 9.37™ 52.5™ 131943™
Error(@ bws 20 3.21 123 3.93 139.9 255.7 82057
C.V. (%) &y sy 7.6 12.4 103 139 8.2 17.3

il g doy0 V0 Jliol mhaw (o (5ls s 5 (5,0 S pas ol Sy w g NS
ns, *, and ** non-significant and significant at 5% and 1% probability levels, respectively.

3975 3 ,Sas Il g 0 Shos p G3ian) yolie (Bl Jsloe 5 bolis oot 31 (2 S0le anslio -0 Jgur
Table 5- Mean comparison of the effect of intercropping and micronutrients foliar
application on yield and yield components of chickpea

. Sl . PEXHERIREY
o g glas,l e e Jgb s 4ls 8 ySlos
Treatment Plant height Pod length % Seed yield
(cm) Pod (mm) Seed number (kg.ha‘l)
number per pod
Planting pattern  cuiws ¢!
297 "’J e 26.47 29.3% ns 21.3° 1739°
Sole chickpea

2955 TVE + S, VAL 208 319 ns 228 930™
25% safflower + 75% chickpea

2955 e+ K5 b 21.3° 25.4° ns 16.1° 780
50% safflower + 50% chickpea

295 TTE + KT VAT 2329 28.8° ns 215 681°
75% safflower + 25 chickpea%

395 Vo + K5 yI5 Yoo,
100% safflower + 100% 24.0% 26.0° ns 13.8° 1099°
chickpea
Micronutrient foliar application  gise sy molie il Jolxo

Control sali 225° 23.9° 18° 155 823"

Fe ol 24.3° 30.9° 19% 20.2° 11572

Zn &9 23.8% 30.1% 20° 21.2% 1156%

s gie glis ,S5aSs b oo yn O Jlexsl amlan 53 Sl (ygey] ebul s lel s 51 eS i By sl slannSiles
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 6- Land equivalent ratio and water use efficiency ratio of intercropping patterns

o) Sy S

bolso cuiS 598! Land Equivalent Ratio Ol G pao 21,1 Oy
Intercropping pattern S5 295 5 WUEA
Safflower Chickpea Tota

5955 VD + K5 U5 YO,

_ 0.59 0.53 112 1.01
25% safflower + 75% chickpea

3955 1Be v S5 81 0.70 0.45 115 1.09
50% safflower + 50% chickpea

3975 10+ SOV 0.90 0.39 1.29 131
75% safflower + 25 chickpea%

2955 e+ S5 N 0.89 0.63 152 0.73

100% safflower + 100% chickpea

bgloe ciS GlagSll o Slos (adly 2al5 5 colé (a3l -V Jgur
Table 7- Aggressivity and actual yield lossindexes of intercropping patterns

cadle S ySlos 28lg uals’
bolse cuis (595! Aggressivity Actual Yield Loss
Intercropping pattern SO, Rpes] S5 3955 Js

Safflower Chickpea Safflower Chickpea Total

5955 1D + K 5 YO,

, 165 165 135 030 105
25% safflower + 75% chickpea

3959 10+ + Syl5 0 0.51 051 0.40 011 0.29
50% safflower + 50% chickpea

3959 1¥0 + S5 VAT -035 0.35 0.20 0.55 0.75
75% safflower + 25 chickpea%

2955 e+ S5 N 0.26 -0.26 -0.11 037 -0.47

100% safflower + 100% chickpea

bsliee i slagSl (oons (25 Eg0mme 5 (Jon Cayo o Shos gaiedgm —A Jgur
Table 8- Intercropping advantage, monetary advantage and relative value tota of
intercropping patterns

PRERBSECIIeR S .
bglko el 5ol Intercropping Advantage Monetary "R;' ellatLi’:/ ’e’ V&aI}o::
Intercropping pattern S8 995 Js Advantage Total
Safflower  Chickpea  Total Index

3959 TV + S,V 0.66 015 0.51 5783988 1.05
25% safflower + 75% chickpea

3959 1.8+ + S,l5 0+ 0.20 -0.05 0.15 7725172 1.09
50% safflower + 50% chickpea

3953 TV + S,l5 VoY 0.10 0.28 0.38 14919522 1.24
75% safflower + 25 chickpea%

29 TN SN 0.05 019 -024 26454751 1.44

100% safflower + 100% chickpea
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Abstract

Today, intercropping as a key strategy of sustainable agriculture, is appreciated by
both researchers and farmers in increasing efficiency of environmental resourceing uses,
reduce damages due to environmental stresses, and improve the farm income. To this
end, a split plot experiment based on a randomized complete blocks design with three
replications was conducted at the Research Farm of Gonabad University.Main factor,
comprised of 25% safflower + 75% chickpea, 50% safflower + 50% chickpea, 75%
safflower + 25% chickpea, and 100% safflower + 100% chickpea intercropping
patterns, and sole cropping of the two plants. Subfactors consisted of control (without
foliar spray) and foliar spraying of 3 g.lit* Fe and Zn. The research results showed that
the highest values of branches number (10.5) and head number per plant (22.5) of
safflower were achieved from 25% safflower + 75% chickpea and 50% safflower +
50% chickpea intercropping, respectively and the highest seed yield (2070 kg.ha*) from
sole cropping. The branch and head number per plant, 1000-seed weight, and seed yield
of safflower were increased significantly due to micronutrient foliar application as
compared with control. The plant height (26.4 cm) and seed yield (1739 kg.ha) of
chickpea showed the highest value in sole cropping while the highest values of pod
number per plant (31.9) and seed number per plant (22.2) were obtained from 25%
safflower + 75% chickpea intercropping. Micronutrients foliar application improved
plant height, pod number per plant, pod length, and seed number per plant of chickpea.
The land equivalent ratio values ranged from 1.12 to 1.52. The changes in water use
efficiency indices were also higher in all intercropping patterns compared with sole
cropping, and the highest value (1.31) was achieved from 75% safflower + 25%
chickpea intercropping treatment. The aggressivity index indicated the dominance of
safflower over chickpea. All of the intercropping treatments, except for 100% safflower
+ 100% chickpea pattern, showed real yield increase. The highest value of intercropping
advantage (0.51) was obtained from 25% safflower + 75% chickpea treatment while the
monetary advantage index (26454751) and the relative total value (1.44) were higher in
100% safflower + 100% chickpea intercropping as compared to the other cropping
patterns.
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