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Table 1. Soil analysisfor experimental field in two sampling depthes

S edl (o) vy (weyd) G (weyd) B S aagwl (e (i) 6,8 paiged Gos
Soil texture  Clay (%) Silt (%) Sand (%) EC (dSm™) pH Depth (cm)
Sandy loam 14 22 64 7.2 7.8 0-35
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Table 2. Analysis of variance (mean of squar es) of the effect of marigold variety and mungbean density on studied traits

Mean squar el o il

a8lw glas ! 5 S )
S Ze @ol3l a0 ,L@‘i..o.: e Ji@w:”
Source of variation df Mariéold“stem 5,«:‘5@_&: Marigold flower dry
height Weeds biomass weight
Replication | S5 2 580.888™ 0.212™ 25.554"
Cultivar 43, 1 282.231° 5.227" 27.735™
Error 1 Jsl olu! 2 58.297" 0.022™ 11.216™
Sowing <blS 0,0 4 226.510™ 357.641" 117451
rate
Interaction Jlize I 4 80.009 ™ 0.174™ 0.664"™
Error 2 pg0 ol 16 120.150 39.525 17.032
CV (%) i - 19.58 18.90 14.61
Y Jgus alol

Mean squar el wo (il

Sl sbasls oluss

gy 50 L ol

B 50 0 olasi

il Sl oile LB oo dils o, das o) Gy G

Mungbean lateral Mungbean pod M_ungbean Murjgb%rgj Land equa]ent
branches number per plant grain number grany ratio

per pod

60.124™ 46.486™ 4.422" 37.426™ 0.086™
45.140™ 1.084™ 0.167™ 11.620™ 0.459™
28.111™ 17.176™ 0.252™ 4.338™ 0.090™
19.150™ 59.527™ 60.816" 186.902" 0.348™
38.380™ 16.746™ 2.239" 4.112m 0.222°
19.255 28.282 0.585 41.428 0.057
22.00 28.8 5.13 17.44 20.60

* %% significant at 5% and 1%, respectively. w.o )00, g s ,0my Jliz! zobaw o s re o jay * g *
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Table 3. Weed species observed in the experiment field and some of their characteristics
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Weed species Scientific name Growth type Relative density (plants m?)
o idadus Chenopodium album S pore 9 A S 8
o,8 Ady ) (e >zl Amaranthus retroflexus S o 9 eSS 8
e S Convolwulus arvensis S o 9 dloss 4
Ere Cynodon dactylon S Sk g iz 10
iy gl Secale montaneum S Sk g Al 2

b as (alpd o g ams oo Gl ol plalS (26,
Aalem Fhe jlews hgy ol 3l eolaiwl sl ol j 0 sla cale
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JiSe j0 0 S lSFFVP o YA FYY Ll s s Jole ailo
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Sg2g (- /YY) 5 s slacale julogu b ails o Slas o
L cnld,) donl )0 cdes jebay 2l)) lalS o Slee o )ls
e (R0l g g 2l polie ol iz (gl e lacale
2 s=hy ol o Ses o pslacale 5l (B )50 )0 rizren
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Fig. 1. Means comparison of weeds biomass affected by marigold cultivar
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Fig. 2. Means comparison of weeds biomass reduction in marigold and mungbean inter cropping at different sowing
rates
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Means by the same letter are not significantly different at P<0.05 based on Duncan's test.
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Fig. 3. Means comparison of marigold dry flower yield affected by mungbean sowing rate
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Means by the same letter are not significantly different at P<0.05 based on Duncan's test.
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Fig. 4. Means comparison of mungbean pod number per plant affected by sowing rate and marigold cultivar
)l S5l 03] 50wy iy Jleil g )0 (6l sime (g bl BT bt By b sl Siks
Means by the same letter are not significantly different at P<0.05 based on Duncan's test.
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Fig. 5. Means comparison of mungbean yield affected by sowing rate
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Means by the same letter are not significantly different at P<0.05 based on Duncan's test.
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Fig. 6. Means comparison of land equivalent ratio affected by mungbean sowing rate and marigold cultivar
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Means by the same letter are not significantly different at P<0.05 based on Duncan's test.
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Table4. Correlation coefficients between studied traitsin inter cropping of marigold and mungbean

obogus IS 039 g b 30 O Sl 0y olasy 4ils 5 Slos S Sl o
ipgladle Slegedinon oilo oile M oile e 03
Weads Marigold flower Mungbean pod Mungbean grain Mungbean o) oudlaitiow!
biomass dry weight number per plant number per pod grainyield LER LERs
speldile (ologn 1
Weed biomass
Sepddnod J5 SiS (39 X
Marigold dry flower -0.506 1
yidd
lo digy p j0 ML Slowi
M ungbean pod number 0.561" -0.462" 1
per plant
olo MLy y0 a9 olawi
Mungbean seed number -0.391 0.637" -0.728™ 1
per pod
oo alo oy8as -0.734" 0.425" -0.304 0.132 1
Mungbean grain yied
0203 Sl S -0.369 0472" -0207 0.297 0.249 |
LER
ESIGUEE
PRERPRETIW -0.348 0.058 -0.247 0.077 0.452" 0.131 1
LERs

Ao 10 5 o yozey Jleizl pokaw )5 ls pire ccwd gay FE g ¥

*, ** mean correlation is significant at 5% and 1% probability levels respectively.

AR



1YAD 090 dos F5 Loy Voo [yl ot b g SO g 3 413 /... 5T oy g0 ¢ (5515 o

S 15, leaiees oS s beyl llyn o

Sy DS 4 e (S wb) olly jeclacale
By Geized L0005 1168 68, a0 10 39250 eslacale
sl LS ooV VYD L5 ile il oST,5
GAYL Sis 59 5l iy 0y el o e clecale
WA I8 )55 3,000 5 YYD oST zslaw 4y Cond
2 lpaieen J5 S ()55 il 4Ll Cgllae (ST 28
sl il oo txe ooy ke (gm0 YVIB (ST
byl e iS () 2l p Comd (a3l S5 4 axgil
P o Gle b jlpaioen |5 5,05 50S )

ol LAl s Lo 5l il asils o Shae oy jiin

Sles an bgo e 0 Lole ails o,Shae 0 aS ol Cowsay
o Hlpddaes b balxe O g0 ao 0V VO L ole clls
00958l ile ails o Slas 5 yile cullS wojo uul¥l L Jg
e an Lo jled solad [0 asdlas oyl 5o (0 JS5) 0l
Ao VYD o515 0 sla by lpdiaes bglxe cuils
A e LS palinl a8 35 G I ity (ne) Sl S
3 Oy g w2 ly Sl gty o)Sles Gialosl Lalpl o
Sl soal Cwsas oyl oS SS a Cas boglsee S

S 39 L ey =l Gl Cho s aS ool

3529 (/FYVH) Jlo e 5 Cdin (Ko jlppdicon J5
S5l

10.

11.

VAT

P
Allahmoradi, P., Ghobadi, M., and Taherabadi, S. 2011. Physiological aspects of mungbean (Vigna
radiata L.) in response to drought stress (Abstract). In: International Conference on Food Engineering
and Biotechnology, May 11-15, 2011. Singapore, Singapore, p. 128.
Asadi, G., Khoramdel, S., and Ebrahimian, E. 2013. Evaluation of weeds population and diversity under
different sowing rate of barley and hairy vetch in intercropping system. 2™ National Organic
Symposium, 2-4 June, Tehran. Iran. (In Persian).
Banik, P., Midya, A., Sarkar, B.K., and Ghose, S.S. 2006. Wheat and chickpea intercropping systems in
an additive series experiment: advantages weed smothering. European Journal of Agronomy 24: 325-
332.
Carmi, A., Aharoni, Y., Edelstein, M., Umiel, N., Hagiladi, A., Yosef, E., Nikbachat, M., Zenou, A., and
Miron, J. 2006. Effects of irrigation and plant density on yield, composition and in vitro digestibility of a
new forage sorghum cultivar, Tal, at two maturity stage. Animal Feed Science and Technology 131:
120-132.
Deihimfard, R., Hejazi, A., Zand, E., Baghestani, M.A., Akbari, G.A., and Soufizadeh, S. 2007.
Evaluation of some characteristics affecting competitiveness of eight ranian wheat cultivars with rocket
weed. Iranian Journal of Weed Science 3: 59-78. (In Persian with English Summary).
Eskandari, H. 2012. Yield and quality of sorghum (Sorghum bicolor) and Mungbean (Vigna radiata) as
double cropped. Journal of Basic and Appllied Sciences Research 2(1): 93-97. (In Persian with English
Summary).
Feikea, T., Chen, Q., Pfenninga, J., Graeff-Honningera, S., Ziihlkea, G., and Claupeina, W. 2010. How
to overcome the slow death of intercropping in China? (Abstract). In: 9" European IFSA Symposium,
July 4-7, Vienna, Austria, p. 38.
Javanshir, A., Dabbadhe Mohammadi Nasab, A., Hamadi, I., and Gholipour, M. 2009. The ecology of
intercropping. Jehad-Daneshgahi of Mashhad Publishers, Mashhad, Iran, 222p.
Hauggaard-Nielsen, H., Ambus, P., and Jensen, E.S. 2001. Interspecific competition, N use and
interference with weeds in pea-barley intercropping. Field Crops Research 70: 101-109.
Hosseini, S.A., Rashed Mohassel, H., Nassiri Mahallati, M., and Hajmohammadnia Galibaf, K. 2010.
Study effect of nitrogen rate and weeds interference duration on yield and yield components of grain
corn. Journal of Plants Protection 23: 97-105.
Hunsigi, J., and Gupta, M. 2010. Yield components and weed control potential in intercropping of
mungbean and basil. Indian Journal of Medicinal Plants 13: 15-21.

\Fe



1YAD £33 do (V5 Loy Vol [yl ! b g S SD g 1 41 /... 51 gy 33 ¢ (555 o

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[joyah, M.O., and Jimba, J. 2012. Evaluation of yield and yield components of Maize (Zea mays L.) and
Okra (Abelmoschus esculentus L. Moench) intercropping system at Makurdi, Nigeria. Journal of
Biodiversity and Environmental Sciences 2: 38-44.

Jensen, E.S., Hauggaard-Nielsen, H., Kinane, J., Andersen, M.K., and Jornsgaard, B. 2005.
Intercropping: the practical application of diversity, competition and facilitation in arable organic
cropping systems. In: U. Kopke, U. Niggli, D. Neuhoff, W. Lockeretz and H. Willer (Eds): Researching
Sustainable Systems. John Willey Publ., New York, p. 65-75.

Mazaheri, D. 1994. Intercropping. Tehran University Publishers, Tehran, Iran. 262p.

Mira, A., and Rivas, Z. 2011. Weeds control potential may be affected by intercropping of bean and
basil. Indian Journal of Crop Research 9: 49-55.

Mirshekari, B. 2010. Production of Medicinal and Spice crops. Islamic Azad University Publishers,
Tabriz, Iran. 192p.

Naderi Darbaghshahi, M., Pazouki, A., Banitaba, A., and Jalali Zand, A. 2010. Study of agronomical and
economical aspects of saffron-chamomile intercropping in Isfahan. Journal of New Findings in
Agriculture 4: 414-423. (In Persian with English Summary).

Naghavi, M.R. 2012. Effects of planting populations on yield and yield components of safflower in
different weed competition treatments. Journal of Food, Agriculture and Environment 10(1): 481-483.
Olorunmaiye, P.M. 2010. Weed control potential of five legume cover crops-maize intercrop in a
Southern Guinea savanna ecosystem of Nigeria. Australian Journal of Crop Science 4: 324-329.
Sartinaité, L., Deveikyté, 1., and Kadzuliené, Z. 2010. Intercropping spring wheat with grain legume for
increased production in an organic crop rotation. Journal of Zemdirbysté Agriculture 97: 51-58.

Seyedi, M., Hamzeie, J., Ahmadvand, G., and Abutalebian, M.A. 2011. The evaluation of weed
suppression and crop production in barley-chickpea intercrops. Journal of Agricultural Science and
Sustainable Production 22(3): 101-115.

Shahbazi, M., and Sarajuoghi, M. 2012. Evaluating maize yield in intercropping with mungbean. Annals
of Biological Research 3(3): 1434-1436.

Szumigalski, A., and Van Acker, R. 2005. Weed suppression and crop production in annual intercrops.
Weed Science 53: 813- 825.

Tatari, M., and Abbasi, A. 2006. Study effect of different densities of cumin-pea intercropping on weeds
control: growth indices and yield components of pea. (Abstract). In: 1% International Legumes Meeting.
Nov. 19-20, 2006. Mashhad, Iran, p. 142, (In Persian).

\la



Iranian Journal of Pulses Research
Vol. 7, No. 2, 2016, p. 152-163

Study effect of sowing ratiosin Marigold (Calendula officinalis) and
Mungbean (Vigna radiata) inter cropping systems on weed control and
Mungbean yield improvement
Mirshekari, B.

Department of Agronomy and Plant Breeding, Tabriz Branch, Islamic Azad University, Tabriz, Iran
mirshekari@iaut.ac.ir, Mobile: 09143168208
Received: 21 April 2015
Accepted: 16 August 2015

DOI: 10.22067/ijpr.v7i2.45919

Introduction

Sustainability of agricultural systems may improve due to intercropping as a result of
diversity increasing. Marigold (Calendula officinalis) is a major medicinal plant from
Asteraceae family, though weeds suppress it because of lower competitiveness against
weeds. Mungbean (Vigna radiata) is a pulse crop from Fabaceae family and is one of the
major nutritive sources especially in developing countries. Intercropping systems has a
major role in suitable weeds control in crop fields. A primary and direct way of increasing
diversity of an agro ecosystem is intercropping system that allows interaction between the
individuals of the different crops and varieties. Intercropping can add temporal diversity
through the sequential planting of different crops during the same season. To optimize
plant density, the sowing rate of each crop in the mixture is adjusted below its full rate. If
full rates of each crop were planted, neither would yield well because of intense
overcrowding. By reducing the sowing rates of each, the crops have a chance to yield well
within the mixture. A research study was conducted by Hunsigi & Gupta (2010) revealed
that intercropping of basil (Ocimum basilicum) with mungbean in planting pattern of 25%
basil and 100% mungbean lead to higher land equivalent ratio (LER). Shahbazi and
Sarajuoghi (2012) reported that in multiple cropping of faba bean and maize crops with
mixing rates of 75% maize and 25% faba bean yield and yield components of maize crop
was the highest. This study has performed to evaluation intercropping effect of mungbean
(Vigna radiata) with two varieties of marigold Kampar and Porpar on yield and yield
components of the both crops and weeds biomass.

Materials and Methods

A field study was conducted on marigold and mungbean in a split plot experiment
based on randomized complete block design in three replications in Islamic Azad
University, Tabriz, north-west of Iran, during 2014. The climate of research site is semi-
arid cold with an average annual precipitation of 271 mm. The soil was sandy-loam with
EC of 0.72 dS m™" and pH of 7.8. The field was ploughed twice (October 2013 and March
2014) and fertilizers applied, based on soil analysis, were 80 kg ha™' and 120 kg ha™ of
triple super phosphate and urea respectively. The field then harrowed to prepare the final
seed bed. Plots size was 3x4 m. Treatments were marigold cultivars (Kampar, Porpar) and
mungbean sowing rates (0, 12.5%, 25%, 37.5% and 50% of optimum density). An
important tool for the study and evaluation of intercropping systems is the Land
Equivalent Ratio (LER). LER providing that all other things being equal measure of the
yield advantage obtained by growing two or more crops or varieties as an intercrop
compared to growing the same crops or varieties as a collection of separate monocultures.
LER thus allows us to go beyond a description of the pattern of diversity into an analysis
of the advantages of intercropping. The LER is calculated using the below formula.

LER=Yci/Yc + Ymi/Ym
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An LER value of 1.0, indicating no difference in yield between the intercrop and the
collection of monocultures. Any Value greater than 1.0 indicates a yield advantage for
intercrop.

All data were statistically analyzed based on Randomized Complete Block Design,
using MSTAT-C software. The means of the treatments were compared using the
Duncan’s Multiple Range test at * P < 0.05.

Results and Discussion

Dominant weeds emerged in the experiment field were broad leaves weeds such as
lambsquarters (Chenopodium album), redroot pigweed (Amaranthus retroflexus) and
small bindweed (Convolvulus arvensis) and narrow leaves weeds bermuda grass
(Cynodon dactylon) and wild rye (Secale montaneum). Such as based on variance
analysis, effect of marigold variety on its stem height and weeds biomass was significant.
Sowing rates influenced weeds biomass and dry flower yield of marigold. Also,
interaction of studied factors on grain number per pod and land equivalent ratio was
significant. Results showed that in marigold cv. Porpar plots weeds had higher biomass
than Kampar. When mungbean was sown with 37.5% of optimum density, marigold dry
flower yield increased significantly. Greater flower yield was produced from marigold
sole cropping and its intercropping with mungbean at 37.5% of optimum density, which
were 103.5 and 95.8 g m™, respectively. In planting patterns of 25% mungbean+100%
marigold, 37.5% mungbeant+100% marigold and 50% mungbean+100% marigold
mungbean grain yields were higher (37.2, 39.9 and 41.6 g m-2 respectively). In all
treatments except 12.5% mungbean+100% marigold land equivalent ratio was higher than
unit.

Conclusion
Because of improvement of land equivalent ratio in marigold cv. Kampar
intercropped with different densities of mungbean and also in marigold cv. Porpar
intercropped with >25% optimum densities of mungbean plots, intercropping of 12.5%
mungbean+100% marigold cv. Kampar and 25% mungbean+100% marigold in cv. Porpar
could be recommended.

Key words: Dry flower yield, Land equivalent ratio, Optimum density, Sole cropping
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