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Table 1. Physico- chemical soil properties of studied farm
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Soil texture Organic matter (%) N% P available (PPM) K available (PPM) PH
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Table 2.Weeds and their characteristics in the studied farm
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name name y Weed density Relative form pathway Life
(plants m?) frequency (%) cycle
ol 550,20 Solanum nigrum L. Solanaceae 74.5 43.01 Broadleaf Cs Annual
ACan PolygonurE aviculare Polygonaceae 155 8.94 Broadleaf Cs Annual
. Echinochloa crus--
Bgy9m galli L. Beauv. Poaceae 24.6 14.2 Grass Cs Annual
ool Chenopo?_lum album Chenopodiaceae 115 6.63 Broadleaf Cs Annual
-
“Hf}C Amaranthus Amaranthaceae 128 7.39 Broadleaf Cs Annual
a8 Aty retroflexus L.
S Convolvutjs anvensts convulvulaceae 31 1.78 Broadleaf Cs Perennial
o polis Fumaria officinalis L- Fumariaceae 10.2 5.88 Broadleaf Cs Annual
o Sorghum halepense Poaceae 6.2 357 Broadleaf Ca Perennial
ESPe SonchusHa“rlv ensis L. Asteraceae 2.6 15 Broadleaf Cs Perennial
g9z Hordeunll_.murmum Poaceae 5.3 3.06 Grass Cs Annual
&9 strﬁﬁwn;?iwrr: L Asteraceae 4.6 2.65 Broadleaf Cs Annual
PRI Clrsmgcég\éense L. Asteraceae 1.7 0.98 Broadleaf Ca Perennial
JOALES Descmlj_ra\;c‘le%sophla Brassicaceae 0.4 0.23 Broadleaf Cs Annual
a5 Portulaca oleracea L Portulaceae 0.3 0.18 Broadleaf Cs Annual
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Table 3. Analysis of variance (mean squares) of traits on chickpea and balangu
G e (Chickpea) sz (Balangu) %3t LER (RYT)
& L oMyl az o 0393 Cmnnd ) &ils o Slos 0393 Cmnnd ) ails o Slos Dry matter Seed yield
Source of variation : ) : )
Df Biomass Seed yield Biomass Seed yield (DM) (SY)
073 0L 2 19497 5% 10192.5%* 94.6* 10.25" 0.0004 ns 0.2598 ns
Weeding time (WT)
=5 w 5 77596.7** 10829.9** 14314.8** 77.86** 0.0391** 0.1043 ns
Plant ratio (PR)
SS9 Oloj 5
PR xWT 2623.5* 2630.7** 90.8** 6.65** 0.0131 ns 0.1634 ns
Error U 22 953.8 95.7 141 1.49 0.0078 0.0681
(CV%) i gy 2oy 17.35 21.63 6.43 21.12 9.46 25.73

“and ": Significant at 5% and 1% respectively; ns: Non-significant
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Fig. 4. Effect of balangu and chickpea planting ratio on biomass (A) and seed yield (B) of chickpea
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Means of each column that do not share a letter are significantly different at 5% level of probability.
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Table 4. Mean comparison the effect of weeding time and plant ratio interaction on dry matter and seed yield of
chickpea and balangu

(Treatment) Lo (Trait) cio
A o Balangu %b Chickpea sgxs
(Cols 51 gt 395) 9 Eyb (50 /o£30L) o8 Cama 3 85kos ailo o Sloc 0395 s § 3 yShos ails o ;Slos
Weeding time (day after 395 155t P o (snsin 0 ) et 2,500 Coogin 52
planting) _Plant ratio (&0 350 33 p,5) S 4 vield (&30 550 35 p,5) S 4 vield
(Chickpea/Balangu) Biomass (g.m?) eec yie Biomass (g.m?) eeayiz
(9.m™) (9.m?)
0:100 144727 a 10.846 a Oe Oe
100:100 71.010d 5.014 c 146.33d 22.78d
50 100:75 56.467 e 8.775b 174.43 cd 40.86 ¢
100:50 48.127 f 4.175 cd 221.83¢c 62.52b
100:25 19.823 g 2.686 d 275b 72.13b
100:0 0h 0h 390 a 17392 a
0:100 135.833b 9.197 ab Oe Oe
100:100 82.933¢ 7.261b 148.33d 13.18 de
70 100:75 67.920d 8.543 b 138.33d 16.08 de
100:50 49.880 f 8.409 b 155 d 12.93 de
100:25 23.043¢g 4.492 cd 180 cd 65.33 b
100:0 0h 0h 306.66 b 62.78 b
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Means of each column that do not share a letter are significantly different at 5% level of probability.
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Fig. 5. Effect of weeding time (day after planting) on biomass (A) and seed yield (B) of balangu in mixcropping with chickpea
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DAP: Day after planting; Means of each column that do not share a letter are significantly different at 5% level of probability.
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Fig. 6. Effect of balangu and chickpea plant ratio on balangu biomass (A) and seed yield (B)
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Means of each column that do not share a letter are significantly different at 5% level of probability.
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Table 5. Land equivalent ratio in chickpea and balangu mixcropping
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Plant ratio (chickpea /balangu)

(day after planting) (Chickpea) sgzs (Balangu) ¢53u (Land equivalent ratio)
0:100 0 1 1
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0:100 0 1 1
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Introduction

Intercropping is considered to be important for a lot of reasons like optimizing water and soil resource
uses, increasing water use efficiency, increasing pest, diseases and weed control efficiency, decrease
pesticide application, increasing total production and land equivalent ratio and sustainability in
agroecosystems. Production of medicinal plants requires sustainable and healthy methods like intercropping
for increasing quantity and quality of medicinal plants and intercropping is one of the methods has special
attention for this approach. Intercropping would be more successful when one of the intercropping
components is lequme, because of their nitrogen fixation ability and compatability to different planting
patterns in mixcroppina systems. Chickpea and balanau plantinag date is close toaether, with these abilities of
legumes and planting dates it seems that their intercropping is an ideal purpose for medicinal production. It is
possible that chickpea nitrogen fixation is useful for balangu growth and allelopathic effects of balanqu with
planting patterns with increasing canopy covering on the ground and shading on weed seedling would be
helpful to improve quality and quantity in this intercroppina. The objective of this study was to evaluate the
chickpea and balangu intercropping possibility, land equivalent ratio and effect of weed control in this
intercropping pattern.

Matherials & Methods

The experiment was arranged as a factorial based on randomized complete blocks design with three
replications and performed at research farm of faculty of Agriculture, Ferdowsi University of Mashhad, Iran,
during 2015-16 growing season. Treatments considered six planting (Chickpea/Balangu) ratio: (100/0,
100/25, 100/50, 100/75, 100/100, 0/100) and two weeding time (50 and 70 days after plantinag). Chickpea
and balangu were planted at the same time (March 11™) in the way that Balangu is planted on the top of the
rows with high density and chickpea is planted on the sideways of rows in recommended density (40
plant/m2). When Balanqu is emerged, they were thinned to its recommended density (40 plantm). Because
of good precipitation during the growing season, one time irrigation was applied at the beginning of chickpea
poding and balangu seed ripening. To determine the effect of treatments, chickpea and balangu biomass and
seed vield were determined at the end of the season. To compare the performance of intercropping, land
equivalent ratio (LER) was used, according to below equation:

LER:(R‘r’a+R‘r’b}:{ @) + E)}

Yoo Ybhb

RYa: relative intercropped vield out of monocropped plant a vield Ryb: relative intercropped vield out
of monocropped plant b. Yab: vield of plant a intercropped with plant b, Yba: vield of plant b intercropped
with plant a, Yaa: vield of plant a monocropped, Ybb: vield of plant b monocropped. The data statistical
analysis and draw the figures were performed by Mini Tab Ver 17 and Excel 2013. Means were also
compared by Fisher test at 5% probability level.
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Results & Discussion

Results indicated that chickpea biomass and seed vield decreased as 24 and 55 percent respectively in 70
days after planting weeding time. However, biomass and seed vield were increased 5.7 and 20.4 percent
respectively in balangu. By increasing balangu density, balangu seed vield increased but chickpea seed vield
decreased significantly. The highest seed yield and biomass in both crops is observed in their monocropping
and 50 days after plantina weeding time. When weeds were left longer (70 days after planting) to compete
with the crops, vield was decreased. Results showed that land equivalent ratio (LER) in 100/25 (chickpea/
balangu) plant ratio were the highest (1.52) and is useful and economic in chickpea and balangu
intercropping.

Conclusion

Based on the results, by increasing the balangu density, biomass and seed yield of chickpea was
significantly decreased even at the lowest balangu density. However increasing balangu density, increased
balangu vield. It seems balangu is competing with chickpea stronaly. However balangu planting at 10, 20
and 30 plant m density with 40 plant m chickpea increased land equivalent ratio by more than 1, especially
in the lowest balangu density (10 plant m?) when weedinag were did at the 70 days after planting. Generally
intercropping of balangu and chickpea in Mashhad and the same climate condition recommended in 100/25
(chickpea/ balangu) plant ratio (40 chickpea plant m?2 + 10 balangu plant m?) and it would be useful and
economic.
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