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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..)

¥ 69lS douallane F ygy (gune o F (B 48 S (G0 ¢ Fulingy ol

° .

®

(5505 JalS (slaS sl 2 55 talosl uggshal 5 lepeitiad Lsbin CoiS o i malin (e sl &
ot aliten glaoms 53] wings & yle bslies et iglesT 6la Lo el Ll 4 \WRF-AY el)) Jlo ,o LS5 aw b
100+ Jgptiron 10+ smpogshol 1YD + g dian IVD s adnes 1)+ 0) Lugssbsland 5 lpainen Lybke
balre i Jlos a5 ol lid baml (wgdgzshawl 7V 5 Lugogmshawl TVO + jlpdices 1YD (ugdg>glaul
DVIOF o FYIOF) gy £lis )| (o yiony e2l gy 590 S Sig (Alad 2 5 )loisine s Lugogsshanl 5 jlpaioen
S s (o yie 3 o5 FIVA 9 F5V) U5 5 Shas 5 (apo ey 5 WASY 5 AY /1Y) Slsd plodl i3 55 o( e il
Gl les ;o ol 90 o ol uilul wsyo g (bl slaasls slaws .ol sualin jugssmghaul g jlpdines > S o
9 keadienn 1Y Lo 52 & belde caS slajlos pled 10 (o) 2l S w090 (alB S 51 dy bglie ot
A Sl o9 glanl 10+ g Jlpsaioan 10+ bolore cuiS « IS jobas 06 VYO U VT (o 9 SO 5l YL ugogsglansl YO,
205 (o0 ledon 055 ()l 5 (uiedgar Gl LJoas ol 90 o allS s
ey Sl S il 3050 1 J5 0 Shee 2eaS 5ol gaalS” (slavejly

AodRo

ol 05,8 iy oz olazdl o |y o] (i milags 5 otal] aulio 5o slans 5 gyl bS5l solicl iyl33l
Sl Bl S ey sl oSl dngs o 15 (sl 3 5 6 Lol (sloos 51,8 Gy o5 (sl 4
mlio ol 6l oSS Lyl 1 oad i8S GalS 5l ead glicl laaS 5 5yge o oushs Lol ilidl ol (F0)
5 @l Ol lr wds Glnl 5 bt SlaceS § Srae a5 ln Ao Slaghs; (e el s Sl
slods—azme adgs Jali8l gl (65,0laS )0 (aberd GloacaS 5 B pas ol slaol, 5 (S el ool slpsiny Hlase
bglue cuns sloslinal ;00 jlue an b g 5 5 0oy 5l 5 550 oolinul asmmo Ll ) 5l it (610 ;0 300 55,9045
bl 43835 ol 1o a5lge o Izl sl las 2als o awme ailis j) ateio solinal s 4 bylies cutS (Y0) ool

VWRUAN - i pds o)l VWRAUBITY sl s gl -)
S5otaS Gjsal g Dlinid 55 e Jloliwl tolnl igsmly oodbol ST olK2ils guly 9xly ¢ SLEL psle 05,5 JLotils (5558 ymtils i 4 =Y
ool ST oKl zgsly sy el 09,5 ol 5 (lnl i@amls vs5pslaS s 5 Sisel s Dlinin Glesle il gy g askiSeS Gl
olrl st
(m.h.farahi@iauyasooj.ac.ir , abdipur.m@gmail.com) : 55 :SI s Jgtame G At s #



https://dor.isc.ac/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 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

1 35m9n i slbosle 5 T o wile ame Jolge 5| yige ool Lo & o a5y 3 as5 kel Bl (ST
By o)ls g5y AT p K3 Sliliel (S 5y S

4 cool (Asteraceae) blulbws o, 5l dlosiz U oSy oLS (Calendula officinalis L) oole oU b lppaicen
oLS ol SlacaS 5 n e abox 51(TY) Cenl (535 0 sbigl 5 ailuaysls il byo o> o o ol olSiuls
o ol (o milol) 15 slacés, 5 aasdeisdls dagn 5 Jgr 5 da sl dapisrl oy 33SCIS dacyy 3 3555 4 (lsios
iyand e 5555 935055 (53 sl Sl lgr a5 il 3 ool 55 sl 5 (YY) 3,5
50,550 slrosls glyls (aliee slalde 0uias ST, g sdsmapab) (STye5 oolawl (958l oLS ol U5 (1) cenl 5550 4
210 0,5 (Lygemg) g Lop S Elsil 4 3log)ls g (e G5kl 5 (AE Glass) ad) o ;0 &5 Sl gloceS 5
s 55 5305 0,5 s oz s Collab 5 s Snnd sl iy il s & Jgeatans 5 ol oL o)l
(V) Sl (g slap=5 9 Sl

(Lamiaceae) Llulxs 0,0 5l 5 ylaze b o9l obS G (Lavandula angustifolia L) ele pb L w95 skl
fars byl 03,58 bt ©oo & 05 Jsb)) o SloS sl Sty 5 ale Wiy iy oS ol el
el gloonds oS 3V 5l s ol ol ] sl (VYY) AS e alsy Glaz el 5 CaliBe Bblie [0 YL (65l
SIS wgogsghanl uilul aiied Jgiinmw g Cyommgl ¢ Jglgaslsl Sliw! i 3 el LI Jdld Jalis o1 I sl
olae 33 (ras 5 pad s » 29 FB oo 23Uy Sl 093 gSemns g GlannST T slacolas
999> bl GlacuS 5 .aiS (T sl Sl laaisl wl ) Sl Sl (Ses 5 0iS (o0 2T ol Jie g 5l (mgdeglan]
(V) W o0 drogs (KiSgm 5 (g SlaSie (loyo lp e

3 et sl IBLS (oo slasFis 0y 5 oS S (5580 i s panldl Ll Alar | o Ll b
CuheS g oS oo8 SO S 2 09l 4 Senl lo 4 o3V (YO TV Y VF) Ceslonds (3155 0l slam; 2 50 o
St (5T S5 ageih ol Ll sy s 1 S 1 55 Gy 5 el ke e 5 (23l0 ol 0 55 ol
5 Slat 5 5oS (slo S 1 bsln i 3l 0,00 4 51 FD S 01F) oo iy Kool oo sl is izt 5
Loy 0l )l 5 Jpame CodS @ Jlans 5 29yl OALS a5 (Bly (05l Ll o)l 092y (ol lacon (plalS
(V) o)ls j18 Conal pg ax )0 0 Jaame CueS 5 050 0

2 Sl oals plonil Slase 5 (9)lo BT bole ciST 2bj)l g (oSl L alal) js (gousie sla oy ST
(Sl el b Glyae; bslie slajlans g olyae; Lald ciS (e 6)lo e Dol gl 5 ol yhe ) Glojon ST ()
oot 33 (FF) oliSan 5 ablnsme (YA) 0t 5,155 olies oShoe Bl & o)les 5 o3l i80Sl 5 s5lS
3 s b oS 20,8 oLy (Trigonella foenum-graecum L.) alloi o (Trachyspermum copticum L.) Ls; o Sles
Bloj S oS 59 ST S 5,90 0 5 Mg S o 55 4o s o Slae s, 4z bgbe Sl & alls CuiS
a8 o)l asdllas o 058 e oanlive ol 50 3 Sloe (alS (plply 5 Cosl Fosad gad) mlis sl CulB) gl plxl
s bgliee CAS ggazme j3 4wl LIF(F) Gl a5 joler bawgs jleal Ll o (09)ls LS 5l (S b e bolie
8l o, Slas iol3dl Jlade 1 3V 09 Lo 4 Jlesdicen g (Plantago ovata Forsk) o el b (Allium sativm L.)
)y bolde CutS (g 2 50 55 (TV) (LSen 5 ailizr 0l 090 oo Sloiion Sloal ailaie )0 ¢ (alls CotS @y S
55 Ols ) oz S b (5)lsi bgle LS oS Wingei I35« pliard 5 e slasgS Sl allad 5 s
4 bl cuis calizee slagSl i 50 1, (VAY) o (g0l S i (0 5 Gt (loorcds 055 jlad b alllids (o,
aS oy aigS g Lalld S @ Cand o) 3l colatwl (690,40 0 moldl s ye AV Jolee a5 ol plais] se>
s Sl o i o A5 IS 5,50 aalllan o Sl Al b alie > bsle Sl (65 oaimapls
LYO + Al Y0 5 60gloJ5 7 0 + allls L YD cgoglo J5 /B + allis 7 0 slo,les 0 w55 4 (LER)

Land Equivalent Ratio -\

VOY


https://dor.isc.ac/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 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.6.9 ]

o byla oS Cilia (slogT 3

O3 Splp S piie polie ML g s 005 boldue <eaS 50 5 (F1) ol Ben 5 (55w (FY) wd onaline sogls J8
Blo oo Glis 1) SiS SO i 4y Sl bglire ClS (gaiedguw a5 W0 S 518 G 5l iy el eIl o
ol b g atsls o )55l coanb b oS wipee JI5 a1y olagty; (@bl Gl 5 oly5 bulrd o9 Cuz 5o 059l
by 485 Oj50 @l guyp olol g (s all Bl Wlad 518 axg 5)5e wax pole ;5 45 (Su3esS]
9097 ghawl g jlepddnes HLS (LS 5 (o5 Gla Sy (Gl g (FwSal bakaly 53 (L35 e (9 (B s
G (o) a0 3 S Dbl 255 5 29yl (kS Cueal @y azgi b Cunl oais @il bglses coaS Ll s o
hBam ol 9 cul (S g (o5 la Sy » belde ctS 150 5 (ugass skl 5 Jlpadoen olS bolie cuiS ilize
9997 shavl g jlpddaen J5 Gulol (liae 5 (o5 Sl S (Lbs)l g bolde SuiS i i e S0l g

D9

Wsigs 99lge

() Splp a5 05 Sl T g il 2oy p Gugdgshanl 5 lepatinan 5 bglie cuiS 3l ) jslaten;
2e Slaue b zawl axly codll ol3l ol8ails (63,5laS ouSiils cdwghy as)je 0 WWAP-AY el)s Jlo o ciobesl
Sialeyl 30 5 1>l e VAV e Lo mhans ) elas )l 5 4580 BV g az 0 0V SLdlas Job g aido 0 gax,o0 Ve L8>
U5 Lgls cetS calizeo sloas, ol cigle] sloylas 00,8 Lol 1S5 ds b ol JulS glocSsly b & pmts
s sl 10+ 4 o Adiaan T 00 «wgdgshansl 1YD 4 o ddiaan 1. VO o lgr dderan 1+ +) Lugossghal 5 lgrdionond
Bos 5l S sladiges cuils p b GialesT (slyal 5l i 2504 ((wgdgsglaml 1) ¢+ g wgdgsghanl 1V + jlosdian /. YO
S Gezed 9 SWb @ osed () o) ol (el SB pleed 5 (S8 oSy s el Yo U i

ol 00 00 )51 ¥ Jgazr 55 ugdssshansl g Jlpadioan olS 50 0y Juab Jobo o Gralejl (gl oo arlBl sl S5

oimlejl Joe S oo 5 (So5d sla g 3l (- Jooo

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.
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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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