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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 oS ol S Ges
S il L ok o 22 Electrical Depth of
. = K (ppm) posslsy 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
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Table 2. Meteorological data for the Kohgiluyeh and Boyer-Ahmad site in 2017-18.

alale cogb Sloabs sles
abale 3k Monthly humidity Monthly temperature
Jlo clools Monthly (%) 49)
Months of the year rainfall Cogh, dieS Cugb, ai 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
!
_— 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
< 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
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Table 3. Mean comparison of the studied traits in black mustard in different intercropping with lavender.

(5095 shaml +olows J3,5) CuiS (oS 5 ol as o G glis)| Sl glbolilolas - alse slaplail Ko 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?)
ot veps e 2.81° 68.23% 4.00° 18.65b 47.12° 1.47° 4,07
100% Black Mustard
gl ao s YO F 35 amys ¥
32575l 203 YO Joy2 00,2 VO 3.18 65.13 433 25.39% 56.65 1.78% 4.83°
25% Lavender+75% Black Mustard
gl CF e .
s shl 202 B0 Joy a0y b 3.24° 72.13° 5.67° 28.22° 72.90° 2.00° 10.6°
50% Lavender+50% Black Mustard
03257 shel 20,2 VO Jo,2 0,2 YO 2.88" 57.07¢ 3.67° 14.81° 44,59 1,345 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 s sine 25l LD 5031 70 Jloio gelans yo i ls o yiis slacd > a5 _slouSiloat

ol 3,5 b bylove cuiS ilizie slacaS 5 50 ugasslanl oS )0 aalllas 590 sla Ty (Sl annlio =¥ Joo
Table 4. Comparison of the mean of studied traits in lavender in different intercropping with black mustard.

(owgos5shaml +olow Jo,5) utS oS 5 omibol aoyo Qg gl S sbobuidlolas ol gleelil Sas (59 abe cleelal 505 ads, Sas (5 ala;y 5 Ojs
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?)
g sl a2 Ve 2.83¢ 67.33b 32.67° 57.89 155.00° 35.33 59.02%
100% Lavender
; -+ S |
J2r2 20,2 TO T gy shanl a2 VO 2.91¢ 68.50° 35.00° 64.20° 146.00° 38.09° 53.67°
250% Black Mustard +75% Lavender
> o + S | O
J22 2.0, Br Timgag> sl a0 317 85.33 48.00° 86.22¢ 232.67° 48.59° 73.62
50% Black Mustard +50% Lavender
ko ys VO Fugoss sl sy ¥
S 202 VBT gog> shaul 00 YO 2.99 74.67 51.67% 73.13% 227.33%® 34.59° 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 g s siee sl LD 5051 70 Jloio gelas 1o i ls o jiis slacd > a5 slouSiloat
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Table 5. Correlation coefficients of studied traits in black mustard.
7059 it g
. 1ol e
“hoy 5oy S ON GM‘M slaplad Sl s gl
) sty ; L
o 03 sl Sy Root S Aerial sl sz G o e
. . fresh Root dry eria Aerial Number of Essential
Studied traits . . arts Plant 100
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
ady) S OJ9 0.93%* 1
Root dry weight
<o plil 5 59 0.91% 0.89%* 1
Shoot fresh weight
lop plul Sas .. )9 0.71% 0.92% 0.92% 1
Shoot dry weight
el slacless! sl
Number of lateral 0.83#* 0.73%* 0.75%* 0.76** 1
branches
iy el 0.71% 0.69° 0.63° 0.71°* 0.61° !
Plant height
HW|
ol 2oy 0.12™  -0.06™  0.07™ 0.14 0.24 " 0.43 ™ 1

Essential oil (%)

D gixe e 5 a8 ) 90 Jloisl mlaw jo o gee ui 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.
S 39 e S 3 asLs olows elas )|
L ) slaplail ) olul as s
e D50 S > 03 B (NS st slarlad i e Essential
o L Root fresh il -
Studied traits '01(1) res 2 R(?Ot dry Shoot Sh(,)Ot Dry Number Pl.a nt oil content
weight (g m™) weight (g fresh weight (g of lateral height (%)
m?) weight m?) branches (cm)
(gm?)
Aoy X 0i9 1
Root fresh weight
s, S 039 -0.22 1s 1
Root dry weight '
;;-'»‘5'“’ r"“‘ 039 -0.09 s %0.63 1
Shoot fresh weight '
&l plasl ez 59 -0.32 1 #5() 9() #0.62 1
Shoot Dry weight '
il Bl sl -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
(ol 20,04 *0.69 *0.61 °0.60 *0.84 0.17 1
Essential oil content (%)
nS g s o

Sosme e g o0 50 Jliol maw jo s s ool 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.

(S 53 0,55LS) o Sloe ullyy = (a0 (g 0l 0 S

(g9 ohanl +oliw Jo,3) et oS 5 Land Equivalent Ratio - based on yield (kg/ha)
Culture combination (Black mustard + Lavender) 9095 gkl ol Jo 5 Js
Lavender Black mustard Total
100% black mmustard CRWIR R 0.0014 1.002 -

0, 0,
0% blackﬁ;r/r:;;tgd +100% st sl o )+ 1.00° 0.00° ~
Qo0 YO+ Jo,5 s s YO

) Y
25% Lavender+75% black ogosshan] 0.82¢ 0.58¢ 1.40%

mmustard

. . Qoo bt Jos as 0 b
50% La\;ﬁrrlrillfsr;i(l)ﬁ black gyt sl 1.14° 0.70b 1.842

Qo YO T Jo,5 as s YO

0, 0
75% Lavender+25% black osos sl 1.05% 0.33d 1.38¢

mmustard

#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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