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Table 1- Physical and chemical characteristics of the soil

' JS 595 oS JB s B by
<l Cig ] S colan Total Organic O s O phrd
Texture pH EC (dS.m™) nitrogen carbon (%) Available P Available K

%)
( (ppm) (ppm)
s o) 1.7 171 0.068 0.68 47.3 355

Splp Gl bl g L I g 455
P &5 9 USSS Gy Y e Ol Sle & e
15,5 oslizul (V) ahles I adbe b bsle coiS b auylis
(Mazaheri, 1993)

LER= RY;+RY, (\)

5 Jgl sloaisS 5,Slas) owd 3,50as RY lslro (ol 4 S
bl (US4 Conas bglie )3 pgd

Slaylidle 5 5l eolitul b i pay Wayloges sy g boodls 4y 500
5 g b pSile dwlis gly .85 &)g0 EXCEl g Minitab 17
A ealiw] duopd gy Jleis! pdaw ;3 LSD (g0l

Alasbics ds b g yo Sl

dSdas 0 Slos lil (Sibe auglio 5 il )ly 4528 @l
allid b i, bglseo cutS 156 cov aildoluw cuslby (el
ol 04 03 LB Y 9 ¥ gl Jods )0 iy

alises glacams Bl as oy ol bedls uibylg 4350 gl
N3 iy 2 ol (poyn )90 lao &S alitd b csls
S s bxe Mo K il maw o cdiby jesls 4 b
(ol LS B oy ey oS 3 LS (S duglie (Y Joi2)
(0 > s YY) (e g (g 0 5ls AVY) Ggy oy
Loleo S Jlog g dlbdobus Lalld cuiS i gay aibolus
S oy (Y Jgan) del cawday AV e+ aloluw ZVe e il
bl Sl e Sl bglbe cutS slajles 5 Al
sljlas laad bolsewe cuiS slacums o cpmicren g b alasMe
b oaldis ZVe e +aldoluw ZVee g aldis 7Yoo +ailoluw Y0
Cle oy o0 5o 4 (T Jgia) iy (g)ly g ST 00,
balse culS lacauws  dboluw (Ll ls S el
L3 sl bl g allid olS i)l g yite s & Yol
G55 o <y 3 ol ol end el oS w3l o il
oIy S B hlan 09 el p i (sl Bl Sl gl
yho oldlas b @LD Q.:“I Dy 0y ) dl)i Srke (B,
(Alizadeh et al., 2010; Mosapour et 5, callas 35 o ldise
al., 2015)

35 dnadglS (35 35 pslateds (ej (giluesle] Cliles
A e ol (ST L ] (9,8 bgle g 33250 (lalS (35
Kol > 59l g Jof iSns Jols o sladdle ¢ o 3l g
Voo g e ¥ b & Qbe)S w1 plosl ole cuiend)]
3 e Bl B+ alolb b casdy £ ol @ )S i a8 A dlol yie
o Aol 5 culS wly S beS e Aol og S0
S5 EL jledliil 3)50 ydy ol 48 )F a5 )5 e Sy S5
ozl (65,5liS oSl (Slasios as)je slase 5 (295l (lalS
b At (93,5

g olo Cuiinasd )l VO o)l o lojed 4355 90y cuslS Cllos
A plsl iy el ) ale)ld Sbul b (5 5aSis by 4
Rezvani ) mye yio ;> &g Voo dildoluw (gl 4l 3)50 oS5
!y 9 (Moghaddam and Ahmadzadeh Motlagh, 2007
Seghat Aleslami and Amadi ) xye o )0 &g ¥e allis
O e )D e jolaieds 05 a8 )8 e s(Bonakdar, 2010
g ol L ol wtim 93 55 5 (o)lol gl CdlS 1 g dlolEMy
Pl JLSe o) can pu alold 4 wi) Jad (LL B e 9 )
aspo jd olo ab s Ve 5 0 Fuyl Hd cud e dibdoliw 5 Al i
slyles & @y by ol (S5 4 dy ¢lp (Sp ¥F
W S wd o 4y oddJlos]

olitl olend pgows 9 395 g9 @ jl A8 Juad Job
Pl (s ©ygots ilal sl 3l o 5pp slacile 558 s
i sladile b s Cb) Sl alolw &S epl 4 a2 by <85
A5 el g ps cam 48y Juad (L B yal el cusl )15
VO &by wbobw slp (ol cutlyy Jl S sy Jad b 5
s iolojl asly o 5l olo yo0 05 Vo guyb 53 b aldiid g 3ldpe
L slas Lol 5 Slas elinl s (gl bolas gy aigy V-
P oAb ol We o O JsuS i e S
W il cdldy Gatls g Al i 59 « M g

Sl 9 4l 3 Slee dnslre gy Dl Cutly Sldas
@3) 93 Bl I ey O )55 dad Sl e e 2 p)S e )
ladls J1 plgsa @) e sl ragile 80 5 )l
25208 Ve g olo oaye YO )l 55 Gy i 5 ol (gl
8,5 plool aiye yio ¥ Jolas e jl ol


http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=266949
http://www.sid.ir/En/Journal/SearchPaper.aspx?writer=266949

AR Sl o) oyleuds VA alor oyl oely3 sleiupoly 45 TF

Al L bglie Ul e glacim 53 ailsslons (08 Sl (Slayo 0lo) il sly 42325 Gl Y Jgsa
Table 2- Analysis of variance (mean of squares) on quantitative traits of black cumin in different intercropping ratios with

fenugreek
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Table 3- Means comparisons for the effect of different intercropping ratios with fenugreek on quantitative traits of black
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Table 6- Analysis of variance (mean of squares) for partial and total land equivalent ratio (LER) in different intercropping
ratios of fenugreek with black seed

S gl dlilany ailobws (S mes Splp S Al S3a o Sl Comd S (e Sl o
S.0.v d.f Partical LERjack seed Partical LERfenuareck Total LER
S - 2 0.003130 ns 0.026267 ns 0.044280 ns
Replication
et 3 0.232863** 0.064546* 0.007663 ns
Treatment
L 6 0.000920 0.009075 0.010041
Error

R - ) 13. A4
CcV (%) 6.3 33 8

oy oy Jleisl o 53 )1 gise g )b ime g o iy T g NS
ns and **: Non significant and significant at p<0.05, respectively.
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Table 7- Mean comparisons for the effect of intercropping ratios of fenugreek with black seed on partial and total land
equivalent ratio based on seed yield

O ) Sy S

bgldeo CulS Com O3 O Sy S ot & oo v o

. &130buw . I omej 2 o
Intercropping Partial LER of black EYN o) Total LER
ratio artia cumino ac Partial LER of fenugreek

100% F + B %25 0.25 c* 0.87 a 112a

100% F+ B %50 0.42b 0.80 ab 1.23a

100% F + B %75 0.61la 0.62 bc 124a

100% F + B %100 0.63a 0.56 ¢ 1.19a

F and B: are fenugreek black cumin, respectively.
A oy iy Sl o )3 (65 gxe BB gl s xe M3 JBlis ygeil olul s gt ym p3 S yidie gy 4Bl o Sikio
* Means with different letters in each column are significantly different based on LSD at 5% probability level.
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Introduction

Medicinal plants are looked upon not only as a source of affordable health care products but also as a source

of income. There is a growing demand for plant-based medicines, health products, essential oils, fragrances,
cosmetics and natural aroma chemicals in the markets. Cultivation of medicinal and aromatic plants has several
advantages such as higher net returns per unit area, low incidence of pests and diseases, improvement of
degraded and marginal soils, longer shelf life of end products and foreign exchange earning potential.
Intercropping is a multiple cropping system that has been practiced for many years in various methods in most of
the regions. It has played important roles in the redistribution of soil nutritional resources and establishment of
soil microbial diversity. Legumes have been intercropped with medicinal plants for many years. Land equivalent
ratio (LER) is often used as an indicator to determine the efficiency of intercropping. It is the most common
index adopted in intercropping to measure the land productivity. The objectives of this study were to determine
the effects of black seed (Nigella sativa L.) intercropped with fenugreek (Trigonella foenum-graecum L.) in
additive series on their yield and yield components and LER.

Materials and Methods

An experiment was performed based on a randomized complete block design with six treatments and three
replications at the Agricultural Research Station, Ferdowsi University of Mashhad during growing season of
2015-2016. Intercropping ratios were 25% B (black seed) +100% fenugreek (F), 50% B+100% F, 75% B +100%
F, 100% B+100% F and their monoculture. Studied traits were the number of branches per plant, the number of
follicles per plant, the number of seeds per follicle, 1000- seed weight, seed yield, biological yield and harvest
index for black seed and the number of branches per plant, the number of pods per plant, the number of seeds per
pod, 1000- seed weight, seed yield, biological yield and harvest index for fenugreek. LER was calculated as the
criterion for intercropping.

The treatments were run as an analysis of variance (ANOVA) by using Minitab to determine if significant
differences existed among treatments means. Multiple comparison tests were conducted for significant effects
using the LSD test.

Results and Discussion

The results showed that the different intercropping ratios of black seed with fenugreek had significant effect
on the number of branches per plant, the number of follicles and pods per plant, the number of seeds per
follicle/pod, seed yield and biological yield. The highest and the lowest seed yield of black seed were observed
for monoculture and 25% black seed+100% fenugreek with 291 and 107 kg.ha™, respectively. The maximum
and the minimum seed yield of fenugreek were related to its monoculture and 100% black seed+100% fenugreek
with 655 and 363 kg.ha™, respectively. When the two plants are grown together, yield advantages occur due to
their differences to use resources.

LER of the black seed/ fenugreek intercropping system ranged from 1.12 to 1.24, and thus land use efficiency
was significantly enhanced by this intercropping system. LER was much higher than one in all of the
intercropping ratios, indicating the intercropping yield advantage. The maximum LER was calculated for 75%
black seed+100% fenugreek with 1.24.

Conclusions

Fenugreek intercropped with black seed showed a significant increase in yield, yield components and LER. It
has been proved that the effects of intercropping by its involvement in improved soil chemical characteristics,
increased nitrogen content (nitrogen biological fixation) has greatly contributed to agroecological services. It can
be concluded that intercropping of fenugreek with contributed to productivity increases per unit area of black
seed.
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