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Effects of Different Intercropping Patterns on Quantitative Traits and
Essential Oil Content of Calendula (Calendula officinalis L.) and Lavender
(Lavandula angustifolia 1..)
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Table 1. Some of the physical and chemical characteristics of the soil in the experiment field.

s
t S e . sl colas S
S el i BBl ol BB aS e S A““';zf“' Electrical Depth
Texture of soil K (ppm) P (ppm) Js Organic ClHlty conductivity of the

N (%) carbon (%) P dS.m™) soil

(cm)

il 338 10 0.09 0.086 7.6 0.7 0-30
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Table 2. Some climatic characteristics of Yasouj in the 2017-18 crop season (Kohgiluyeh and Boyer-Ahmad
Meteorological Site).

wlale Cush, ailaale slos
slale b Monthly humidity (%) Monthly temperature (C°)
oo slacls Monthly rainfall : ~
Months of the year Y w'?b ) el sk ) S La.o A'MS L S
(mm) Minimum Maximum Minimum Maximum
humidity humidity temperature temperature
October - - 0.00 1.00 51.00 6.40 30.40
November - Ll 17.30 1.00 100.00 -1.20 26.80
December -,31 60.80 2.00 100.00 -4.20 20.00
January - 16.80 1.00 97.00 -0.60 21.60
February - g 33.50 3.00 100.00 -0.80 19.20
March -asaul 98.20 2.00 98.00 3.20 22.20
April - psy9,3 66.70 1.00 100.00 4.80 27.40
May -coigos) 129.30 2.00 70.00 9.20 27.00
June -sls > 0.00 1.00 40.00 14.00 36.20
July -5 0.00 1.00 40.00 14.00 39.60
August -sls e 0.00 2.00 55.00 16.80 37.80
September - g .5 2.70 1.00 59.00 13.60 36.80

Source: Kohgiluyeh and Boyer-Ahmad Meteorological Department.
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Table 3. Means comparison of some morphological traits in pot marigold in different intercropping combinations
with lavender.
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Table 4. Comparison of the mean of some morphological traits in Calendula in different intercropping with
Calendula.
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Table 5. Comparison of mean land equivalent ratio for yield in different cultivars of pot marigold and lavender.

(8o bl ) Creey Sl S
@) B 59, (edrghanl lepaiees J5) ciS sboceS 5 Land equivalent ratio (based on yield (kg per hectare))
Culture combinations (Common marigold +

Lavender) on each row 95 shal o J
Lavender Pot marigold Total
1009%:0% - woys jao aoys Ve 0.00¢ 1.00* -
0%:100% -ao,0 Vo ¢ 0o y0 Lio 1.00 0.00¢ -
75%:25% a3 Ym0 Y 0.56 0.842 1.40%
50%:50% —soys B+ 0o o B 1170 0.582 1.75%
25%:75% sy VB 123 YO 0.48 0.16° 0.64°

#Means with the same letters are not significantly different according to LSD test at 5% level of probability.
35 g s sine 2slis LD 35051 70 ozl geas 1 wils S yitis slach > 45 sl eilost

S5 A

Sla T 2 Dlite 5l Cul (Soe boglia S calisee (slagSl clogline iS5 (SlaigS e ol (e 4 e

olpe 4y 0l 90 o ol Al cllS o (GlaisS g0 Culd) wedel Cawody glaass ulwl pansl alily S g oS
JoSo ol 50 lgreas 1) olS 90 ()l 109 cawlis £9050 (pl 09 0LS g0 bglore S Loyl iy (slaiss o <ol 5l iy
aiedgw olS 93 (nl g JoSo sl Ged SO 1 VL ey S plp S a3 (o LS bgliie SuiS s 55 Cgllas
Dglue i8S 5 53 (VD) o 602 Sommd o s 3 gn ol pallss S & S [ boghine ot 2ty
G5 Gl oy 2 > Wlg g0 SBS G5l o o (nl el ply ol Jole ugdgshanl s lepaiees o s BB Coni L
o3l 938l e(slatn ) w5 gli)] SMBT Joay (g19)lo ol 93l 05 )18 Jlaine (59000 I 4 Jo i
Ol balse ciS 66Xl j0 g 00505 coliwl S5 slie glooole 5 ©f 3l 5 ady; laore jo Jlizl 4y (95 5 s

lodls ul.u.o.i |) “or Sy90 6L&>L;)45

S 3! 5w low
wald gz & gyl aly ol ol olRtdls 51 alny (o Bl e Jgl 005,55 5255 Al 5l i allie oy
e Joe S5 5 ol Ghaghy (nl szl Caz Y Sl oS

References &b

1. Aladakatti, Y.R., S.S, Hallikeri., R.A, Nandagavi., R.A. Hugar, and N.E, Naveen. 201 1. Effect intercropping
of oilseed crops on growth, yield and economics of cotton (Gossypium hirsutum) under rainfed conditions.
Karnata J. Agr. Sci. 24 (3): 280 — 282.

2. Allahdadi, M., M. Shakiba., A. Dabbagh Mohammadi Nasab, and R. Amini. 2013. Evaluation of yield and
advantages of soybean (Glycine max (L.) merrill.) and calendula (Calendula officinalis L.) intercropping
systems. J. Agr. Sci. Sustain. Prod. 23(3): 47-58. (In Persian).

3. Asadi, G., S. Khorramdel, and M. Hatefi Farajian. 2016. The effects of row intercropping ratios of chickpea
and saffron on their quantitative characteristics and yield. Iran. Saffron. Agron. Tech. 4(2): 93-103. (In
Persian).

4. Bahador, M., A. Abdali-Mashhadi., A. Koochekzade., A. Lotfi, and H. Yousefian, H. 2014. Evaluation of
intercropping of Garlic (4/lium sativum L.) with some medicinal plants in Ahvaz climatic conditions. J.
Agroecol. 6(3): 488-494. (In Persian).

5. Banik, B., A. Midya., B.K. Sarkar, and S.S. Ghose. 2006. Wheat and chickpea intercropping systems in an
additive series experiment: Advantages and weed smothering. Eur. J. Agron. 24: 325-332.

\ld


https://dorl.net/dor/20.1001.1.16807154.1400.22.2.6.9
http://journal-irshs.ir/article-1-470-en.html

[ Downloaded from journal-irshs.ir on 2024-05-25 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

6. Bigonah, R., P. Rezvani-Moghadam and M. Jahan, 2014. Effect of intercropping on biological yield, nitrogen

percentage and morphological characteristics of Coriandrum sativum and Trigonella foenum-graecum. Iran.
J. Field. Crops. Res. 12(3): 369-377. (In Persian).

7. Cioinac, S.E. 2016. Use of calendula cream balm to medicate the feet of diabetic patients, case series. Intl. J.

Nur. Sci. 3:102-112.

8. Ebrahimi, M., G. Zamani, Z Alizadeh. 2017. Investigation of qualitative traits and evaluation of flower yield

of pot marigold (Calendula officinalis L.) during its growth period under drought stress. Env. Stresses. Crop.
Sci. 10(2): 293-306. (In Persian).

9. Ester, R.C., B. Griselda., F.S. Alfredo., A.V. Gustavo., F.Z. Maria., 2008. Chemical composition of essential

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

oil from Tagetes minuta L. leaves and flower. J. Arg. Chem. Soc. 96(1-2): 80-86.

Ferhat, M.A., B.Y. Meklati., J. Smadja, and F. Chemat. 2006. An improved microwave clevenger apparatus
for distillation of essential oils from orange peel. J] Chromat. 1: 121-126.

Getachew, A., A. Ghizaw, and W. Sinebo. 2006. Yield performance and land — use efficiency of barley and
faba bean mixed cropping in Ethiopian high lands. Eur. J. Agron. 25: 202 -207.

Gholipour, M., P. Sharifi. 2018. Yield and productivity indices of common bean and sunflower intercropping
in different planting ratios. J. Plant. Ecophysiol. 10(33): 127-137. (In Persian).

Hauggard-Nielson, H., P. Ambus, and E.S. Jensen. 2001. Interspecific competition, N use and interference
with weeds in pea barley intercropping. Field. Crop. Res. 70: 101-109.

Hedayati Firoozabadi, A., S. Kazemeini, and H. Pirasteh Anooshe. 2017. Evaluation of different planting
ratio of sorghum-kochia intercropping in varied salinity conditions. Iran. J. Range. Desert. Res. 24(3): 685-
698. (In Persian).

Hosseinzadeh, S., M, Jahan., M. Nassiri Mahallati, and K. Haj Mohammadnia Ghalibaf. 2019. Effect of
intercropping replacement ratios of maize (Zea mays L.) and bean (Phaseolus vulgaris L.) on yield and
nitrogen use efficiency indices. Iran. J. Crop. Sci. 20(4): 267-287. (In Persian).

Jahan. M. 2005. Study of ecological aspects of cultivation of chamomile and marigold (Calendula officinalis)
with animal manure. MSc Thesis in Agronomy. Ferdowsi University of Mashhad. (In Persian).

Jamroz, E., L. Juszczak, and M. Kucharek. 2018. Investigation of the physical properties, antioxidant and
antimicrobial activity of ternary potato starch-furcellaran-gelatin films incorporated with lavender essential
oil. Int. J. Biol. Macromolol. 114:1094-1101.

Javanmard, A., A. Dabbagh Mohammadi Nasab., A. Javanshir., M. Moghaddam., H. Janmohammadi., Y.
Nasiri, and F. Shekari. 2013. Evaluation of some agronomic and physiological traits and forage quality in
maize - legume intercropping as double cropping. J. Agric. Sci. Sustain. Prod. 23(2): 1-19. (In Persian).
Kheiry, A., M. Arghavani. and M. Khastoo. 2016. Effects of organic fertilizers application on
morphophysiological characteristics of calendula (Calendula officinalis L.). Iran. J. Med. Aromat. Plants.
Res. 31:1047-1057. (In Persian).

Khorramdel, S., P. Rezvani Moghaddam., G. Asadi, and A. Mirshekari. A. 2016. Effect of additive
intercropping series of cumin (Cuminum cyminum L.) with saffron (Crocus sativus L.) on their yield and
yield components. J. Saffron. Res. 4(1): 53-71. (In Persian).

Mabudi Bilesuar, H, and S. Zehtab Salmasi. 2017. Evaluation of yield and advantages of corn (Zea mays L.)
and sweet basil (Ocimum basilicum L.) intercropping. J. Agr. Sci. Sustain. Prod. 27(1): 1-11. (in Persian).
Maffei, M. and Mucciarelli, M. 2003. Essential oil yield in peppermint/ soybean strip intercropping. Field.
Crop. Res. 84: 229-240.

Mazaheri, D. 1998. Mixed cultivation. University of Tehran Publications. 160 pages.

Mirhashemi, S., A. Koocheki., M. Parsa., S.M. Mirhashemi., A. Koocheki., M. Parsa. and M. Nassiri
Mabhallati. 2009. Evaluating the benefit of Ajowan and Fenugreek intercropping in different levels of manure
and planting pattern. Iran. J. Field. Crop. Res. 7:269-279. (In Persian).

Mitchell, P.L., J.E. Sheehy, and F.I. Woodward. 1998. Potential yields and the efficiency of radiation use in
rice. IRRI Discussion Paper Series No. 32. Intl. Rice. Res. Inst. Manila. Philippines.

Moghaddam, M., A. Ghasemi Pirbalouti. and N. Farhadi. 2018. Seasonal variation in Juniperus polycarpos
var. turcomanica essential oil from northeast of Iran. J. Essent. Oil. Res. 30: 225-231.

\FY


https://dorl.net/dor/20.1001.1.16807154.1400.22.2.6.9
http://journal-irshs.ir/article-1-470-en.html

[ Downloaded from journal-irshs.ir on 2024-05-25 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

o byla s Cilia slog 3

Muley, B.P., S.S. Khadabadi, and N.B. Banarase. 2009. Phytochemical constituents and pharmacological
activities of Calendula officinalis Linn (Asteraceae): A review. J. Pharm. Res. 8(5): 455-465.

Naderi Darbaghshahi, M., A. Pazoki., A. Banitaba, A. Jalali Zand. 2009. Study of agronomical and
economical aspects of saffron and chamomile intercropping in Isfahan region. New. Find. Agr. 3(4): 414-
423. (In Persian).

Najafi, N., M. Mostafaei., A. Dabbagh, S. Oustan. 2013. Effect of intercropping and farmyard manure on the
growth, yield and protein concentration of corn, bean and bitter vetch. J. Agr. Sci. Sustain. Prod. 23(1): 99-
115. (In Persian).

Narimani, R., M. Moghaddam., A. Ghasemi Pirbalouti, and S. Mojarab. 2017. Essential oil composition of
seven populations belonging to two Nepeta species from Northwestern Iran. Int. J. Food. Prop. 20: 2272-
2279.

Ndakidemi, P.A. 2006. Manipulating legume/cereal mixtures to optimize the above and below ground
interactions in the traditional African cropping systems. Afr. J. Biotech. 25: 2526- 2533.

Nia, A.F., H.N. Badi., A. Mehrafarin., S. Bahman., M.S. Sahandi. 2016. Changes in the essential oil content
and terpene composition of rosemary (Rosmarinus officinalis L.) by using plant biostimulants. Acta. Agric.
Slov. 107: 147-157.

Pandita, A.K., M.H. Saha, and A.S. Bali. 2000. Effect of row ratio in cereal-legume intercropping systems
on productivity and competition functions under Kashmir conditions. Indian. J. Agron. 45: 48-53.
Prusinowska, R. and K.B. Smigielski. 2014. Composition, biological properties and therapeutic effects of
lavender (Lavandula angustifolia L). A review. Herba. Polonica. 60(2): 56-66.

Radkowski, A., Radkowska, 1., Godyn, D., 2018. Effects of fertilization with an amino acid preparation on
the dry matter yield and chemical composition of meadow plants. J. Elementol. 23: 947-958.

Rajsawara, R.B.R. 2002. Biomass yield, essential oil yield and essential oil composition of rose-scented
geranium (Pelargonium species) as influenced by row Spacing and intercropping with cornmint (Mentha
arvensis L.f. piperascens Malin. ex Holmes). Ind. Crops. Prod. 16: 133-144.

Rezaei- Chiyaneh, 1., M. Tajbakhsh. and S. Fotohi Chiyaneh. 2015. Yield and yield components of Fenugreek
(Trigonella foenum-graecum L.) in strip intercropping with Ajowan (Carum copticum L.) influenced by bio
and chemical fertilizer. J. Agric. Sci. Sustain. Prod. 24:1-15

Rezaei-Chiyaneh, E. 2016. evaluation of quantitative and qualitative traits of black cumin (nigella sativa 1.)
and basil (Ocimum basilicum L.) in different intercropping patterns with bean (Phaseolus vulgaris L.). J.
Agroecol. 8(2): 263-280. (In Persian).

Rezvani Moghaddam, P., G. Asadi, and B. Bicharanlou. 2020. Onion (Allium cepa L.) seed yield
improvement by intercropping with ajwain (Carum copticum Heirn) and chamomile (Matricaria chamomilla
L.). J. Plant. Prod. Res. 26(4): 41-60. (In Persian).

Sakhavi, S., R. Amini., M. Reza Shakiba. and A. Dabbagh Mohammadinasab. 2017. Advantage of Faba Bean
(Vicia faba L.) and Cumin (Cuminum cyminum L.) intercropping under organic, biological and chemical
fertilizer treatments. J. Agric. Sci. Sustain. Prod. 26:17-32.

Salehi, Y., D. Zarehaghi., A. Dabbagh Mohammadi Nasab, and M. Neyshabouri. 2018. The effect of
intercropping and deficit irrigation on the water use efficiency and yield of tomato (Lycopersicon esculentum
Mill) and basil (Ocimum basilicum). J. Agric. Sci. Sustain. Prod. 28(3): 209-220. (In Persian).

SAS Institute. 2002. SAS/STAT User’s Guide, Version 8.2. SAS Institute, Cary, NC.

Sharifi, Y., M, Aghaalikhani., AM. Modares sabnavi and A. Soroushzadeh. 2006. The effect of mixing ratio
and plant density on forage production in intercropping of sorghum (Sorghum bicolor) with cowpea (Vigna
unhuiculata). Tran. J. Agric. Sci. 1-37(3): 363-370. (In Persian).

Smigielski, K., R. Prusinowska., A. Raj., M. Sikora., K. Wolinska, and R. Gruska. 2011. Effect of drying on
the composition of essential oil from Lavandula angustifolia. J. Ess. Oil. Bearning. Plants. 14(5):532-542.
Van Wyk, B.E, and M. Wink. 2018. Medicinal plants of the world. CABL

Weston, E.J., A.J. King., W.M. Strong., K.J. Lehane., J.E. Cooper, and C.J. Holmes. 2002. Sustaining
productivity of a vertisoil at warra. Queens land, with fertilizers, no tillage or legumes. Production and
nitrogen benefits from annual medic in rotation with wheat. Aust. J. Exp. Agric. 42: 961-969.

\PY


https://dorl.net/dor/20.1001.1.16807154.1400.22.2.6.9
http://journal-irshs.ir/article-1-470-en.html

[ Downloaded from journal-irshs.ir on 2024-05-25 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

47. Zarifpour, N., M.T. Naseri Poor Yazdi and M. Nasiri Mahallati. 2014. Evaluate the effect of different
intercropping arrangements of Cumin (Cuminum cyminum L.) and Chickpea (Cicer arietinum L.) on quantity
and quality characterastis of species. Iran. J. F. Crop. Res. 12:34-43.

Yai


https://dorl.net/dor/20.1001.1.16807154.1400.22.2.6.9
http://journal-irshs.ir/article-1-470-en.html

[ Downloaded from journal-irshs.ir on 2024-05-25 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

Iranian Journal of Horticultural Science and Technology 22 (2): 151- 164 (2021)
Research article

Effects of Different Intercropping Patterns on Quantitative Traits and
Essential Oil of Calendula (Calendula officinalis L..) and Lavender
(Lavandula angustifolia 1..)

F. Beheshti, M. Hosseinifarhi*, M. Abdipour”, A. Kelidari'

In order to determine the most appropriate intercropping pattern of pot marigold (Calendula
officinalis 1L.) and lavender (Lavandula angustifolia L.), an experiment was conducted as
completely randomized block design with three replications during 2017-2018 cropping season.
Intercropping treatments included: different intercropping ratios of calendula and lavender
(100% calendula: calendula sole crop, 75% calendula: 25% lavender, 50% calendula: 50%
Lavender, 25% calendula flower: 75% lavender, and 100% lavender: evergreen sole crop). The
measured traits included plant height, fresh and dry weight of shoot, leaf chlorophyll, essential
oil percentage and Land Equivalent Ratio (LER) index. The results showed that the highest
plant height (64.54 and 51.56 cm), shoot dry weight (820.17 and 139.67 g m™), and flower yield
(661 and 4.29 g m?) were observed in sole culture of pot marigold and lavender, respectively.
The number of branches and the percentage of essential oil for both crops under intercropping
treatments were higher than sole culture. The land equivalent ratio (LER) in all intercropping
treatments except 25% pot marigold and 75% lavender was higher than one and between 1.4
and 1.75. In general, intercropping of pot marigold with lavender as 50%:50% is recommended
higher efficiency and production stability.

Keywords: Cropping pattern, Flower yield, Essential oil, Land Equivalent Ratio.
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