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Evaluation of Some Morphological Traits, Essential Oil Content and Land
Equivalent Ratio in Different Intercropping Patterns of Mustard (Brassica
nigra L.) and Lavender (Lavandula angustifolia L.)
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Table 1. Some of the physical and chemical characteristics of the experimental soil.

KW JT s S VTV UMKV S Ges
S il L ok o 22 Electrical Depth of
. = K (ppm) ponslsy P (ppm) ,a. o Organic pH con&clcrtlicjit e;)oﬂo
Soil texture Js carbon (%) " y
N (%) dS.m™y (cm)
i 338 10 0.09 0.09 7.6 0.7 0-30

Clay
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Table 2. Meteorological data for the Kohgiluyeh and Boyer-Ahmad site in 2017-18.

alable cugb Sloabs sles
abale 3k Monthly humidity Monthly temperature
Jlo clools Monthly (%) 49)
Months of the year rainfall Cogh, dieS Cugh,y ais Los aieS Los i
(mm) Minimum Maximum Minimum Maximum
humidity humidity temperature temperature
s 0.00 1.00 51.00 6.40 30.40
October
LT
" 17.30 1.00 100.00 -1.20 26.80
November
3
» 60.80 2.00 100.00 -4.20 20.00
December
@2 16.80 1.00 97.00 -0.60 21.60
January
ook 33.50 3.00 100.00 -0.80 19.20
February
ol
— 98.20 2.00 98.00 3.20 22.20
March
222058 66.70 1.00 100.00 4.80 27.40
April
- oa ‘
%) 129.30 2.00 70.00 9.20 27.00
May
g 0.00 1.00 40.00 14.00 36.20
June
s 0.00 1.00 40.00 14.00 39.60
July
e 0.00 2.00 55.00 16.80 37.80
August
IRAS 2.70 1.00 59.00 13.60 36.80
September

Source: Kohgiluyeh and Boyer-Ahmad Meteorological Department.
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Fig. 1. Relationship between essential oil content (%) and shoot dry matter in black mustard based on the linear

regression model.
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Fig. 2. Relationship between essential oil content (%) and shoot dry matter in lavender based on the linear

regression model

‘514> u?—‘-“’)f) J.\.n wL«JI » wsé?}‘a«:l oL:f B gs"?"bf“b" S oolo 9 u-.uL..Jl Qo )0 JoLu)‘ al JS...J

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.3.8
http://journal-irshs.ir/article-1-469-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.3.8 ]

Ohlas 5 ob b

ol 4Ll olosy

Cawd 4y ugdg>ghawl do )0 B+ olw Jo,5 do )0 00 bgle cuiS Jlad jlolew Jo )5, (il 4ol slaws o iy
02 ol asly olass oy S clle Giolidl olow Jo,5 allB cliS 4 Cod o 0 YYIVE e 4 a5 g9k 4 el
azls olass o iion (F o ¥ sle Jouz) 09 wgdssglowl s yo YO + ol Jo,5 0o 0 YO bolxe cuiS jlowd 4y bgs e
A G 8 edalie ol 3,5 9o B0k ugdgshanl aoy5 B0 bole CiS jled 10 00 pdsshanl ) (>
Syl sl Gl (alls cusS @ Cuns bgle Gt g 50 ol o (sl conlie slad sl JJs 4 aS o, oo
Sloaze. 5 (FO) sl aul38l ) asLis slaws 09290 ()Gl 51 dig oolaiwl b yalS g oo jsaie olS 2 (gl jowlo olad
aaliss bslso i 5o il a5l skt Gl sy, (FF) o Sam 5 s, gy (sloeomsii b polo gyt 5l ool
Sl sxe 56 gl sbacans a5 cusl oads ol adas g i) bl CllS pwyp y il Jlgtren aloslow b
Lglio S35 55 i 41 ol ool 5L olass (508 5 iy o 5,5y it ol ol (slaasLs ol
YY) 0l ol SlS ST 0 g s, SO
ag sl

5 sl Jos5 oS 55 5 Bevbe bslie S8 S5 5l oS el sty el s & slaamats by
oS wig glas )l B (F 5 ¥V sl Jguz) cuils ()l goe B bojles plo 4 Cons a5 0 ol ugogsglanl
4 Sl aBls a0 VY 5l iy (S alle iS4y Coend ol Jo 3 olS L O +0- bgle cliS (o ugogglaul
o8 4 08 558 Caad (2B el ol Jo)3 (59, ilulule Jds 4 ugossshal (sladis: a5 sy oo Sl a4y Jlois]
256 69y eimg 50 V) oe 5 olS o (TY) Canl adl 58l ol Jo,5 a1 Jsb eyl ol 4o ;0 5 00l 90
Sy e oyl 514555 ot ol 81 AL (6 3Vl G 55 Q8IS ey Ll plind 5 Al Lyl it
St SRty oal it el 3l al 3 i 1) o JLio @ 5 oL e Siln o 5 ol il gl (sl 3
A jeyd e Cams oS cely gl (g9, sllaslo o yaily el )l psls Jdo an aldas gledass a S ws S
iy b g gl (S mr (Smod S8l SRl8 V4T ClS S o glini a s gl el cnl azme )3 g oad 90 508
Slawi b gy £lis)) &y bgyyo o sime (Simara (5265 (F Jguz) Wioged sl sime (talojl cnl jo (wgogsshanl 1o o S
D Jguz) s F ovalive ol Jo,5 olS o il asls
owbwl ws y0

Sl (olod 33 gdeshanl b obow Jo )5 oS bglie cuiS )3 358 oo caalin 7 5 ¥ slaJguzr jo o5 j5bilen
Ol i colow 3,5 olS )3 08 Iy (3Bl (il wo s alls S a4y e ol S 93 2 50 g e bond oS S
Al CAS ) S 00,0 VOV e @2 45 090 (gd9glanl g olow 3,5 0040+ ZiS oS 5 ) bgaye el 2o
09995 gl 0o 8 YO + ol Jo,5 00,0 VO (slacaS )5 5l ool cawddy polie b polie ol .ol aiils iol;8l olow Jo,5
#9995 gl 3o 13 VB g olews 0,5 0o )0 YO oS 5 s emizmad (V) Jgoz) wiolas ylid (5,)lel Bl 1 (5,ls cme gl
oilol 3oy ke o yion Lwgogglawl oLS 4o .ot saslive (gl gime Sglis (5 bl Ll 5l olew Jo 5 alls ciS L
@ Camnd (50 gime D5 (g Lol Llod 5l g ol caws @ ol 3,5 00,0 B0 g wgdgdghawl o o B¢ bl cuiS
S & bgrye uilul wojo (p a8 (B Jguz) ab saslive bl ciS glacaS 5 plo 5 (wgdgPghanl als cas
g1 (wgd9>shal all>

2LS adol lacidgln ol 4 Sals a4 oyl (e g diziis oL 44l lcdgln 3l Sz b wilul a5 Ll )
VU el Wi oo 33,5 LS 5riagid Gialiil sl 85 ele 5o oty 1l (Ko (o 5 oS o &)t ,5)
ceslin Llps 952 ol ales] ) 65w oo Sl iz (V1) 905 lauilul ale 51 oalS a5l slacadslis (28,
455 50 Jleale by Joslhe @jsi g SB p3 sezse (2l lajaie sl angy eolitul alex l ey 03 (sl
Sl pliee el ool alls ST L anlie 53 Guilel Gliee (IR com (O JLSs @ g pwgid g 0l dgue Sl
S ol il ol Ll 18 i (B Gl ( Ses LSl ez (helse 23U eadle 9 )lge 2 938l il

YY¥


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.3.8
http://journal-irshs.ir/article-1-469-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.3.8 ]

S bgle cnS 10 (V) o))lSas g ol o slvas uloly (YA) 5.5 oo J18 Cils 6651 g o515 opuizmon 3 S
FeiS Ao )0 YO jlad 1045 69k a5 0 )5 oy olidladis oS g0 bl ds o it olS Cond o3I L calllls 4
350,85 ol (VA oL)5en 5 Jol o0l fpu el s @ o Jlous ol 4 s il (50 o yiin alid oo po YO +
Sgr0jym Al e 5l i Lol cuiS slojlesd den 10 0)50 (ilul doyo T Slpl ol e ye byl ciS o a8
sdaliie olews Jo 3 (219,00 olS 10 (cusy 2 9550 Sl g plo b (el 0o (g )l0 e e (Sincan iolejl 1l 5o
Wioled S sy 050 Syt ple WS s uilel oo e S0l Jlamt oS wuled oo (aseioe a8l (playo §
il G BB g o e ()bl Ll 5l ks ! Lol
obow Jo,5 59 (S 9 o (Souwnod

Al o (Saad ol s a3 o ylitd ) b prite o bLS lax 10 5 olhe a5 (g Lol blazil glaasls 5l SO
L Sod 553 0,5 oS bl wojs a5 oy lid axdllas 0590 s Sho o GSBRY Kued loass
iy 5 59 Om (1Y) o gine g Cutte (Stnad (5o (0 J9o) Cudli (ool il 55 (o 9090 slo S
Lol jad yuiiin 90 (slo s a5 el () [ Slo dlae ol (O Jguz) w0 ,5 oadlice ol Jo 5 olF o aly, Sis 5 L
slasd ¢ olse plail 35 59 cads ;) Sid g 5 59 G Sy ded a5 ol (Lis b Sy (Sirod as s Al oo o2
3,90 SO S g yulan O Egezme ,o il olen plail i 59 b o pime g St (Ko dig gl 5 il Bl
20,8 edalin do s S izl mhaw 1o (g)ls s 5 St (Siaed Guilol o ye S5l e 4 Jo,5 oLy s
039 9 &b it Olpie 4 puilol wo s alal) polaie Cnl sln B eoliiul (g I, 5l I piie (e 380 bLS ) sl
059 e e 53l a8 oo (V) Wolre cpl jo () USK0) ol ooliinl Jhis i Glgie 4 olge plasl Sis
oilul do s @olis (pl oo po (bl 5 aes so lis ol Jo 3 bl doys 1) Jow )0 09290 (alp plail Sis

ol plas |y Gmalidlasly o/« < YA ol Jo,5 s plasl S (59 puis 0xlg j2 Sl5l 4 olws o5

Essential oil content (%) =2.9443+0.0038 Shoot dry weight (Y) dJoles

#9995 ghwl 50 1 S g () (Kot

S 039 ST a5 ols (las GugsgSshaulolS )3 la S nle s (e plail S (s G (Kaser slaazs
Aoy Sy g iy Jleizl mhaw (o e s 5 Cude (Swed (uilul dsye 5 il aBlu slass ( lsa slail 5 el

Blo olaxi g (2loa plail SLiS g 5 (59l S G5g sl SRy om P 5 Sude (Saen (P J9az) W)l
Sy om (¢ dolee) Gomw )5 abal) 5l ol sladzs 0085 sanlive Gugogsshal ;o (uilul aoys (Sho b (Sl
o ‘Sw.)‘)sl 9 Sl d.b.)‘) [ S¥-N) uL.u.) wﬁé?}!&u‘ oLﬁf ) u,».)Lul Qo0 g ‘5“9.0 r:‘d.:‘ S )9

Essential oil content (%) = 2.8207+0.002 Shoot dry weight () doles
Trifolium resupinatum L. -Y Satureja hortensis L. -Y
YYo


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.3.8
http://journal-irshs.ir/article-1-469-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.3.8 ]

Ohlas g ob] S,

o909 shawl b bglxe i calizee slacaS 5 0 ol Jo,5 ol ;o aadllas 5550 slo Sy (Sl dunlio -V Jgo
Table 3. Mean comparison of the studied traits in black mustard in different intercropping with lavender.

(5095 shamsl +olows J3,5) CuiS (oS 5 ool as o G glis)| Sl glbolilolas - alse slaplail Sas 059 alee slaplail 505y Ak, S 0 ade) F Ods

Culture combination Essential oil Plant height Number of lateral Aerial parts dry Aerial parts fresh Root dry Root fresh
(Black mustard + Lavender) (%) (cm) branches weight (g m?) weight (g m?) weight (g m?) weight (g m?)
Jo et 2.81° 68.23% 4.00° 18.65 47.12° 1.47° 4,07

100% Black Mustard
gl aoys YO F o5 amys ¥

3257 shel 20,3 YO Joy2 00,2 VO 3.18 65.13 433 25.39% 56.65 1.78% 4.83°

25% Lavender+75% Black Mustard

ol e .

r3s7shl 00 B0 Joy a0y 8 3.24° 72.13° 5.67° 28.22° 72.90° 2.00° 10.6°

50% Lavender+50% Black Mustard
eogshwl a0 YO T o5 ws 0 YO 2880

57.27¢ 3.67¢ 14.81¢ 44.59° 1.34° 2.60°
75% Lavender+25% Black Mustard

#Means with the same letters are not significantly different according to LSD test at 5% level of probability.
35 g s sine o5l LD 5051 70 Jloio gelas 1o wils o jiis slacd > a5 _slouiloat
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Table 4. Comparison of the mean of studied traits in lavender in different intercropping with black mustard.
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Culture combination Essential Plant height ~ Number of lateral Aerial parts dry Aerial parts fresh Root dry Root fresh
(Black mustard + Lavender) oil (%) (cm) branches weight (g m?) weight (g m?) weight (gm?)  weight (g m?)
59 sl do 2 1 2.83¢ 67.33b 32.67" 57.89b 155.00° 35.33b 59.02b
100% Lavender
: + O
J2r2 202 YO ugos>shanl 00, VO 2.91¢ 68.50° 35.00° 64.29° 146.00° 38.09° 53.67°
250% Black Mustard +75% Lavender
; o+ b o
J2r2 oy B Fimgegs sl 0o 317 85.33 48.00° 86.22° 232.67° 48.59° 73.62°
50% Black Mustard +50% Lavender
; v + -] Y
22 22)s VO T ugeys shanl 00,2 7O 2.99b 74.67% 51.67° 73.13% 227.33 34,590 71.58%

75% Black Mustard +25% Lavender

#Means with the same letters are not significantly different according to LSD test at 5% level of probability.
35 s siee sl LD 5051 70 Jloio gelas yo i ls o jiis slacd > a5 _slouiloat

YYs


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.3.8
http://journal-irshs.ir/article-1-469-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.3.8 ]

ol o5 53 (o) 2 0)50 Lo S g (Kot il 15 -0 Jgor
Table 5. Correlation coefficients of studied traits in black mustard.
P03 Sis o
. 1ol e
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3 sl ; Ll
o 03 sl Sy Root S Aerial sl sz G o e
. . fresh Root dry eria Aerial Number of Essential
Studied traits . ) arts Tia Plant 1o
weight  weight (g p parts dry lateral . oil (%)
-2 2 fresh . height (cm)
(g m ) m ) i Welght (g branches
weight m?)
(gm?)
Root fresh weight
Ay S 039 0.93%* 1
Root dry weight
slo plil 5 59 0.91% 0.89%* 1
Shoot fresh weight
lon plul Sas .. )9 0.71% 0.92% 0.9+ 1
Shoot dry weight
el lacles! sl
Number of lateral 0.83* 0.73* 0.75% 0.76%* 1
branches
Sy )] 0.71% 0.69° 0.63° 0.71°* 0.61° !
Plant height
HW|
bl o 0.12™  -0.06™ 0.07 0.14 0.24 s 0.43 1

Essential oil (%)

D gixe e 5 a8 ) 90 Jloisl mlaw jo )l gee ud 5 4 NS g
« and ns are significant at the 5 and 1% probability levels and non-significant, respectively.
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Table 6. Correlation coefficients of studied traits in lavender.
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Studied traits RO}? t erSh_Q R(?Ot dry Shoot Sh(,)Ot Dry Number P lgnt oil content
weight (g m™) weight (g fresh weight (g of lateral height (%)
m?) weight m?) branches (cm)
(gm?)
Aoy X 09 1
Root fresh weight
s, S 039 -0.22 1s 1
Root dry weight '
;;-'»‘5'“’ r"“‘ 839 -0.09 s %0.63 1
Shoot fresh weight '
oo plail Sz 50 -0.32 1 #5() 9() #0.62 1
Shoot Dry weight '
by Bl slass -0.01 ™ *0.72 *0.59 #0.79 1
Number of lateral branches
5 elas )|
SRE -0.56 ™ 0.07™  044™  0.24™ 0.24" 1
Plant height
bl a2 20,04 *0.69 *0.61 °0.60 *0.84 0.17 1

Essential oil content (%)

ns s o

Sosee e g o0 50 Jiol maw jo s s cod i 4
=*and ™ are significant at the 5 and 1% probability levels and non-significant, respectively
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Table 7. Mean comparison of land equivalent ratio for flower yield in different intercropping ratios of black
mustard and lavender.
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Culture combination (Black mustard + Lavender) 9095 gkl ol Jo,> &z
Lavender Black mustard Total
100% black mmustard CARWIR R 0.0014 1.002 -
0% black mmustard +100%
: | .. b © -
Lavender s shl 20,0 ) 1.00 0.00

. . Qo0 YO T Jo,5 s s YO
25% Lavender+75% black ogogshan 0.82¢ 0.58¢ 1.40%
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. . Qoo B Jos as 0 b
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H#Means with the same letters are not significantly different according to LSD test at 5% level of probability.
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Evaluation of Some Morphological Traits, Essential Qil Content and Land
Equivalent Ratio in Different Intercropping Patterns of Mustard (Brassica
nigra L.) With Lavender (Lavandula angustifolia L.)

Z. Habibi-Sharafabad, M. Hosseinifarhi*, M. Abdipour”, A. Kelidari and L. Rashidi'

Intercropping has become important in many parts of the world due to the optimal use of
resources and increasing the quantitative and qualitative yield of medicinal and agricultural
plants. To evaluate the effects of different intercropping patterns of black mustard and lavender
on some morphological traits, essential oil content and the land equivalent ratio (LER), an
experiment was conducted based on a Randomized Complete Block Design in three replications
on the research farm of Islamic Azad University, Yasooj Branch during 2017-2018. Different
ratios of black mustard and lavender were intercropping treatments, these treatments included:
100% black mustard (black mustard sole crop), 75% black mustard + 25% lavender, 50% black
mustard + 50% lavender, 25% black mustard + 75% lavender and 100% lavender (lavender
sole crop). Study traits included root fresh weight, root dry weight, shoot fresh weight, shoot
dry weight, number of branches, plant height, essential oil content and LER. The results showed
that different intercropping patterns had a significant effect on all the studied traits. The highest
content of essential oils and other mentioned traits in both plants were obtained by intercropping
treatment (50% black mustard + 50%lavender). A positive regression relationship was observed
between essential oil content and shoot dry matter in both black mustard and lavender plants.
There was a positive and significant correlation among essential oil content and other traits in
lavender. The LER index in all intercropping treatments was more than one (1.38 and 1.84),
indicating the superiority of the intercropping systems compared to the sole crop system. In
total, intercropping of 50% black mustard + 50% lavender compared to sole crop is
recommended due to the improvement of morphological traits and increasing its usefulness.
Keywords: Black mustard, Essential oil, Intercropping, LER, Lavender.
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