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Table 1. Analysis of variance of height, leaf number, stem diameter, fresh weight and dry weight of sweet

basil.
o axy® S g yleds . . .. W
Ol i @l S eus,l :) . Wl ylad F 0 SLS B9
S.0.V. = Height ea Stem diameter Fresh weight Dry weight
dfr number
Sl * .
2 291.0358 93.3233ns 0.2341ns 2525.1788ns 54.9603":
Block
)L""" *k *k *k *%k *k
3 456.2164 2338.1778 9.3156 139240.2378 1977.7259
Treatment
bl o> 6 442914 26.4078 0.448 1031.9934 33.9379
Error
(22)9) Syt e 2 11.99 1227 2434 17.34 21.47

C.V. (%)

(S s g ediaslid NS g as )0 ) 5 0 phaw )3 (5l Se saimsLaS o Sy e g
* and **: significant at level of 5 and 1%, respectively, and n.s.: non-significant.
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Table 2. Effect of treatments on height, leaf number and stem diameter of sweet basil.

o3l sl Lo (o Hlw) glis | Sy oleds (o heo) Bl yhad
Treatments Height (cm) Leaf number Stem diameter (mm)
R 55.53 b 29.93¢ 1.42b
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A 45071 16.13d 2.73b
Mung bean
5 sladle ez 72.8a 8la 5.24a
Weed free
. . d l .
s slacile ol 48.57b 40.4b 1.6b
Weedy

Aied s e ST 5500 LSD fygesl il 1 oo )0 O Jleisl mhas 50 (g 5kel Bl 51 Glacsd By S5 o5 s 51ls slo Sl cygim 5o 40
Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s test.
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Fig. 1-Effect of treatments on fresh (a) and dry weight (b) of sweet basil.
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Means with the same letters for each shape haven’t significant difference at 5% probability level according to LSD’s test.
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The vertical bars indicated standard error.
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Table 3. Analysis of variance of oil percent and oil yield of sweet basil.

Ol i’ 23bo &ol3T a0 bl e bl & yShos
S.0.V. df Qil percent Qil yield
sk 2 0.001233ns 43339.09s
Block
Ao 3 0.031144™ 7638249.4™
Treatment
bl sl 6 0.000811 316.5.1
Error
(329) Skl o2 9.14 1227
C.V. (%)

(SIS S g i Lid LS. g doy N e )0 (6)ls Se odims LS ks
**: significant at level of1%, and n.s.: non-significant.
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Fig. 2- Effect of treatments on oil percent (a) and oil yield (b) of sweet basil.
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Means with the same letters for each shape haven’t significant difference at 5% probability level according to LSD’s test.
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Table 4. Analysis of variance of ability to withstand competition (AWC) of sweet basil.

(AWC) LS culd, Joxi asls

Ol i 2obo sol3T axy0 Ability to withstand competition (AWC)
S.0.V. df o Slec wly » SUS 0 Soe by p
Fresh weight Dry weight
S
sk 2 15.60310 80.085203"s:
Block
Vied 2 109.5505" 1044.6138™
Treatment
bl sl 4 122498 45235184
Error
(229) Skl o2 16.61 212

C.V. (%)

(S0 Fre e oa L MLS. g due )3 ) 9 O e (o (65l8 S cdimo LS o Sy e

* and **: significant at level of 5 and 1%, respectively, and n.s.: non-significant.
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Table 5. Effect of treatments on ability to withstand competition (AWC) of sweet basil.

(AWC) sy Jooi aslis

SlojT bl Ability to withstand competition (AWC)
Treatments y o ysdec by Sz 0 ,Sos aly p
Fresh weight Dry weight
A 14.22b 14.43¢
Mung bean
R 25.63a 51.61a
Persian clover
op sladle Jols 2338 30.19b
Weedy
32 sledile oy - ~
Weed free

e Iy e S 500 LSD (ygel sl 0o )0 O Jlei) mhaws 4o (g kel Ll 51 lacsds 81> 5 oS s 51l (glo il (gt 5o 50
Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s

oole Wilgi oo 5,0 slacale (g9, (gjlalale cdeay il
WS oy 1) 6Vl o Sles a0 g i SAS
(Habibi and Sorkhi, 2011)

S ol

Solosime Syl i3l sla Lo 56 cow S lets
@ bgye (FYFPY) Sy el Gy (F Jgazr) il
OS5 (oes B (2bg)l Oyl Al s les
gy oS jaam Jled 4 b (ONVY) Syl
GalS (Y J9uz) 092 (2bg)l Ol sl o il
sy alys o 2bs)l (bl Gibezl S led
oo BB 95 el g (jlailale ams jo Jlexxlay
9 %95 Sy S 53 9 Gl (e slaaY o
(Rezvani et al., 2010) ceolaasy pl glos 5 o,

OL3Il eogicm oS das 9 S2jglgd g wlao

LTS
2 oilel slesless 3B ans o las (uilly 4325
"0 B (P J9u) 398 )la e (2lg)l (L3l Elis)]
il ol ) 5505 U8 6lis,| o iyt s
3 ol 5009 50 slacale (Vb (LS o515 a0
aol |y cold, obley g 009 (e (g3lailagle blas
ClS owyp gl s Tuna and Orak (2007) .ol
L els a5 wlos,S i) ¥e L Sile byl
olSss o cold; Sl 4 blS wig gl il
ol e jo SloausS o i glas o jle (S
b oS gl ) o3kl o g 0l 50 slacale U olS
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Table 6. Analysis of variance of height, leaf number, stem diameter, fresh weight and dry weight of

Ol yuatd’ 23le IRESS Wyl Sy sles a8l yhad F 039 S 39
S.0.V. df Height Leaf number  Stem diameter Fresh weight Dry weight
Sk 2 163.81" 29.0158" 1.7678"s 1455.56720 40.9114n0s
Block
)L°',23 *ok *ok ok ok
3 58.0119ns 509.4075 77.7307 134348.4077 1962.7964
Treatment
bl sl 6 29.1806 1.8334 1589.814 49.9092
Error
(02 Slieadd o2 14.56 19.15 17.5 24.62
C.V. (%)

Sl S o eniaslis LS. g duey0 ) 9 0 mhw 10 (5 lo sixe saaolid ol Sy

* and **: significant at level of 5 and 1%, respectively, and n.s.: non-significant.

0l3sl Bl 4B 9 Sy led (£l 1 Glalo)T (gL jland 3G -V Jguz

Table 7. Effect of treatments on height, leaf number and stem diameter of borage.

o5l sl Lo (Foilw) gl | Syl (o o) A8lus yka
Treatments Height (cm) Leaf number Stem diameter (mm)
e 3962 12.67b 450
Mung bean
R 3073 a 5.17¢ 3.51b
Persian clover
52 slaile Jols 4041 a 34674 14.59 a
Weedy
502 slaile bz 376a 10.27b 5.68 b
Weed free

Al o gixe IS g0y LSD y505] sl duoy0 0 Jloi> ahw olel Ll 5l Glasn B> G pScaws s sla Sl (gt ,o 40
Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s

Sy S OVINY) lse laglal 5 059 5L (P
5 (oo L) (2bs)) 0bysls Al cis Lo o (e
oS Sglme jo (mye sz S Fo) Olie (S
T SE) wdeselin ol (bl g tle (oaBg
(!

o oS FINE) i jpp sledile uzy o
@bl Gl Spglee 0 Bl e e 9 (e
sz pS NOT) Llse sleelail iz (55 0 yeS
s Lieral. 2001) (o -¥ JS5) wiads crge |, (ape
(Zea &,5 s oole yualS g3 slo gy bl o
L bglre S yo |, (Glycine max) Lgw ¢ mays L.)
oA S b aglas o (Triticum aestivum L.) pas
oS sy laal> e )o (S (Sl as s
50,5 )l

Ozl adles kb g5, (sl 2l GialesT oo
VEO) Bl a8 o ies (F Jooo) cudls b))l
L) 2bo)l Glil AT Jles 4 bagrye (oshes
@ by (oo YIOV) a8lo 5l (5 2eS 5 (eg
Ssr 2oyl 0Ll Djslxe 5o le iy LS gl
258> 53 2l plysls Ble Jls als cde (Y Jgoz)
@liwd lp ) o Jlala Al ol oS
o paic 5 I3 Slgo 390aS (raizen g logate 4 fiien
3 We (eySope (2l olee iulidl Lol S
03,5 oy ialidl aigy ol ) g 0uls i oldé slopaie
(Sadegh, 2017) 55,5 o 4l a3l cgo s
<lgp pldl Sis 9 5 (359

76 2o byl 0biel alse slaplail S5 5 05
Jgaz) sl plas 1) gl g gl Gialesl (slajles
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Fig. 3- Effect of treatments on fresh (a) and dry weight (b) of borage.

il e ST 5500 LSD fygesT sl 0o j0 O Jleisl mhaes 5o (g 5kel Blod 51 e 1o S oS Cesd 5lls sl nSilee (IS5 jo 40
Means with the same letters for each shape haven’t significant difference at 5% probability level according to LSD’s test.
il oo 0 jlailbinl glas saimslis soges sloals
The vertical bars indicated standard error.
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Table 8. Analysis of variance of oil percent and oil yield of borage.

Ol s 23l sol3T a0 ol oyl je il 8 ,Slos
S.0.V. df Oil percent Oil yield
S5k 2 0.0004ns- 520.8"
Block
Sess 3 0.002267" 146957.84™
Treatment
Falesl sl 6 0.000367 2027.48
Error

12.76 19.13
C.V. (%)

(SIS S pae saia LS LS. g do 0 ) 5 O mhaw 10 (5)l0 gire cdims lid o ey
* and **: significant at level of 5 and 1%, respectively, and n.s.: non-significant.
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s o 5 Bagheri (2012) 4w cpl o (o -F JS2)
G2l 5 Lige e R8I L il ledlogs glo o 2
S 8dee (liee sk w2y 5o (bg)l OLjelS g jlets
o Slee yuolS ;5 Moghadam and Moradi (2012)
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Fig. 4- Effect of treatments on oil percent (a) and oil yield (b) of borage.
el e B 0B LSD yge] bl 3 0030 & Jleis| s 58 gkl Bl 5l sl 8y 5 Bla (gl (sl oSilo (JSi 20 50
Means with the same letters for each shape haven’t significant difference at 5% probability level according to LSD’s test.
il oo 0 jlaibinl glas saimslis goges sloals

The vertical bars indicated standard error.
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0Ll Sl 4 gy ye Culs) Jooi Ulg5 (yl5ee (2 505
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sy olS 5 ol obS (ol i) v52s Jdoa
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s ;o Zand and Beckie (2002) .o  oiug
aw Jol) [3IS" calizeo o8 (0B, )08 095 sloom)
35901y sty sy sl 30 (PSS 08 a5 04 e o8,
S0 slopd, a5 s S camlive g osls SI3 ow)p
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Table 9. Analysis of variance of ability to withstand competition (AWC) of borage.

(AWC) ol Jooxi 5L

Oyt @slio ol 4y . —
SOy, at Fosleeal y  SisoSlealy  Sis JFoSleal p
Fresh weight Dry weight Dry Flower weight
S
ok 2 87.9127"s 85.274ns 87.9127"
Block
)L°"‘" * * *
2 314.1564 319.5153 314.1564
Treatment
solejl slas
oS 4 25.9641 26.4415 25.9642
Error
(2,) Sledi a2 19.72 204 19.72
C.V. (%)

** and *: Significant at level of 1 and 5%

s

4o, 0 g\ mhw 5 gl e T ¥

(249! Hb3sl 50 cold) Joi a3l p b3l s jlewd Sl -V Jou
Table 10. Effect of treatments on ability to withstand competition (AWC) of borage.

(AWC) blS culd, foxi asli

owlesT s ylous Ability to withstand competition (AWC)
Treatments o Sec by » ¥ oysdes by Ss S5 o Sl b p
Fresh weight Fresh weight Dry Flower weight
e 1421b 1349 b 1421b
Mung bean
% 29.77 a 29.18 a 2977 a
Persian clover
) lacale J=las
5o slacile Jobs 3351 a 32.94a 33.51a
Weedy
oo sldle g _ _ _
Weed free

el e B 500 LSD (ygeiT sl 0o )0 O Jlei) mhaws [0 (g kel Ll 51 e 81 G oS s 5l slonSilee (g 5o 50
Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s
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2 Mo ey U155 bty Sl Ko s ollS
Spitters and Vandenberg 5l 45 .ail bbase >
0dy Sy b g ond e g5 a5 glaisS (1982)
Ol 5l i e Gloj a2ly o sl andls (g iy
50551, 095 Sy g asli g ooy plaizl sz | Lad
A3 e S 5 ol

i sladde o515

A gll 5l wog oile S o Ll e slacale
by, p>  dAbutilon  theophrasti  Medic.)
o8 Aly, (we,> b (Setaria glauca L.)
(Sorghum 38 o (Amaranthus retroflexus L.)
halepens L.)

S5 (5o paiges al> o w2 )0 58 sladile o515
e O o) <855 518 (ualejl glaylons 530
oAlls S 4 bgpe e e 40 550 slacile jled

S kel
L awlio ;o obg,l L3el8 & glxe o o Sy Jles
Slods a5 I o (0 JS0) sl g eS Gl ol
S92 ol 5l e (bg)l 0ljgls Sglme yo e ‘5)4
OLLS rizmes 5 5,0 slacile gilwilals (V) Jsaz)
s> o wlgs cads LS b oald cel g9,
ol g3 |, Fitnasi Jac 5 03,8 JalS |, 055 s,
e wad alS L by oalS eni o s
) og3 aigy jo Sy jlad a1 5 00l g, ail,0e0
.(Poor azar and Ghadiri, 2002) sis oo ials
aBlw ,had
aBle jlad ol co cdaline V) Joax 0 a5 jeblas
bosl Qlysl sl i e,y jpam o Sibe LS
D
e Gplul Sis 9 5 039
20 b g et (Lilg (LS o alee slaplal 555
-0 JS) og b)) oyl i plu, O jglxe
s olS )0 s laplail Sz (55 Guizren (Al
S5 2bsyl Oyl 5l i Gl Sslre o el
o slaplul Sz 59 blie jo (o -0 JSo)
J*-b (o =0 JS8) 39 i byl OLjslS Hpa> 5o
spa> s Gl 2ler slaplil SaS ()59 oo i
35 Bl iy llgs olay ol Sne sl 3ol
Spitters and Vandenberg sl 4 .oil base i
Ay Ceegw bog 00l juw 50g) a5 (glaseS (1982)
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Table 11. Effect of treatments on height, leaf number and stem diameter of Persian clover and mung bean
in presence of sweet basil and borage.

o oo
RIS Persian clover Mung bean
- adlw ,lad adlu lad
SiubeyT gws,l S e sk gws,l Sy ke -
: (s o) . (o0 leo)
Treatments (y0 OLw) Leaf > = (y0 g5Lw) Leaf =
Height (cm) number Stem diameter Height (cm) number Stem( I(Illllzllll)neter
o,
) 58.6a 492 a 3.244 a 93.833a 6.866 b 6.712 a
Sweet basil
sl ol 49.933 b 25.733 b 2.588b 90.533 b 7.266 a 5.510b

Borage

e Iy e S 500 LSD (ygesT sl 0o )0 O Jloi) mhaws 5o (g 5kel Ll 51 lacsds 8> S5 oS s shyls slonSilee (g o 50

test Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s
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Fig. 5- Shoot fresh and dry weight of Persian clover and mung bean in presence of sweet basil and borage.
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Means with the same letters for each shape haven’t significant difference at 5% probability level according to LSD’s test.
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The vertical bars indicated standard error for each cover crops.
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Table 12. Effect of treatments on density and dry weight of weeds in three stage of sampling.

Fo p &) 58 glacide o515 ¢ gocxo i gldile s oolo £ gozro
. . (&0 (&0 Yo 3 p55)
ool gl sloss Total weeds density Total weeds dry weight
(Treatment) (plant per square meter) (plant per square meter)
) al> o Y al> o Y al> o ) al> o Y al> o Y alo o
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3
1ol s
e 549.67 ab 290 ab 30333a  2383ab  180.77a  251.68a
= Persian clover
2 'g Slo +
3 B o 184 d 4c 0b 41.58d 3b Oc
B 2 Mung bean
444 abc 391 a 339.33 a 122.33 ¢ 209.79 a 116.81 b
Pure
Aol s
) @R e 362.33bcd  24433b  32433a  248.53a  23348a  12481b
Y Persian clover
3 % Slo +
2 & o 30733 cd 733 ¢ 0b 30.65d 1.01b Oc
ol Mung bean
Y Al
633.67 a 261 ab 268 a 187.98 b 192.61 a 178.41 b
Pure
fogine DL S 222.6 135.43 100.83 51.37 73.92 61.76
LSD
&l sre s o o s Hk
Significant level
(20®) Dl e 2 29.59 37.29 26.92 19.49 29.7 3032

C.V. (%)

* and **, significant at level of 5 and 1%. respectively

Boy0 ) 50 mhaw 10 ()0 pme Ty Ay e g %
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Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s
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Ol e 3505 Fige 0 slachle Sas osle alS o
CllS loj g9y p0 yad aS ab LBl LB)1S o s
(Glycine max) Lgw cxy ;500 by oS 90 4y Comd
3,8 sl laS o (Phaseolus vulgaris L)) Logl o
Sl alBly e slacale oo 0 (65T Cuddge
mle (095 )0 3o 4 S gl g Lges Coibge Jdo
Ogzl lle oglay jo ol Jlml wilgs o )2 sl
(Shakibafar e al., ol sl gjlaslale § 4565 g0 oyl
ol 0,5 L akly o 6,50 sw,p mls ,o 2012)
SolS S5 e sladide Copae o Sl Lidg
oS ol gam y e sbeale (S15 s SaS s
0dd ()5S (oibgy olS g slen b dnnlile )5 (oA
=S, ismes (Amin Ghafori e al., 2014) <ol
e (15 g S 5y Rl 8 650 slaresn

Gl 0l U’d)‘)f ;...u.u 5; ul.QL.f Ja...u}' By (_ng
(Rezvani et al., 2017; Babaei Ghaghelestany et al.,
2015)



5 Glaidelly e sl 1 5 45 0900 5,0 slacale
ol 5l eael Cews @ zubo sbul 4y 0,8 eolaul 15 o0
o dale o pae o Sl el 4 le (g5 (Glegh
&S o slejlail a4 byl (L35 5 Gl o
oS Casa |y 5 e slacale SLis oole g o515 by lans

Wl

Archna, M., Harinkheda, D.K. and Mirshra, U.S.,
2009. Effect of intercropping of Cajanus
cajan on herbage and essential oil yield of
Ocimum basillicum Linn. Journal of Biomed.
4(2), 113-115.

Amin Ghafori, A., Rezvani Moghaddam, P., Nassiri
Mabhallati, M. and Khorramdel, S., 2014.
Effect of cover crops on weeds, seed and oil
yield of caster bean (Ricinus communis L.).
Journal of Plant Production. 21(4), 21-41. (In
Persian with English abstract).

Babaei Ghaghelestany, A., Tobeh, A. and
Alebrahim, M.T., 2015. Study of the role of
cover crops on weed management and yield
and its forage maize (Zea mays L.)
components. Journal of Agroecology. 5(2),
64-74. (In Persian with English abstract).

Bagheri Shirvan, M., 2013. Study of intercropping
of soybean with sweet basil (Ocimum
basilicum)and borage (Borago officinalis L.).
MS.c. Thesis. Sari Agricultural Sciences and
Natural Resources University, Sari, Iran.

Baldwin, K.R. and Creamer, N., 2006. Cover Crops
for Organic Farms. Organic Production.
North Carolina Cooperative Extension
Service: College of Agriculture and Life
sciences.

Carruba,A., La Torre, R. and Matranga, A., 2002.
Cultivation trials of aromatic and medicinal

plants in semiarid mediterranean
environment. Acta Horticulture. 576, 207-
216.

Compigla, E., Mancinlli, R., Radicetli, E. and
Caparali, F., 2010. Effect of cover crops and
mulches on weed control and nitrogen
fertilization. Crop Protection. 29, 354-363.

Deihimfard, R., 2004. Evaluation of some
characteristics affecting some Iranian wheat
(Triticum aestivum L.) cultivars yield in
competition with rocket (Eruca sativa Mill)
MS.c. Thesis. University of Tehran, Tehran,
Iran.

Golestani Far, F., Mahmoodi, S., Zamani, G.R. and
Sayyari Zahan, M.H., 2016. Effect of inter
and intraspecific competition on
morphological and growth characteristics of
wheat (Triticum aestivum L.) and rye (Secale
cereale L.) under drought stress conditions.

0Ll ioren ol lid malS as 0 OY/V . sl
P Gy bl e gldle jpax o0 o)
obS jgpam g ols Glis 393 5o Shee 2l 51 (5 S5l
al) @bl olysls 5o o) Joo ol Ble o2ty
blosal 455 0l Glgs oo ald 5o il (e (25508
Ay alS el gy GBS ST 05 S o5

&lw

Environmental Stresses in Crop Sciences.
9(3), 241-256. (In Persian with English
abstract).

Habibi, F. and Sorkhi, F., 2011. Effect of wild oat
(Avena fatua L.) density on morphological
traits of wheat. Journal of Research in crop
Sciences. 4(13), 41-50. (In Persian with
English abstract).

Hassanzadeh Aval, F., Koocheki, A., Khazaie, H.R.
and Nassiri Mahallati, M., 2011. Effect of
plant density on growth characteristics and
yield of summer savory (Satureja hortensis
L) and Persian clover (Trifolium
resupinatum L.) intercropping. Iranian
Journal of Field Crops Research. 8(6), 920-
929. (In Persian with English abstract).

Hutchinson, C.M. and Mcgiffen, M.E., 2000.
Cowpea cover crop mulch for weed control in
desert pepper production. Horticultural
Science. 35, 196-198.

Koocheki, A., Nassiri Mahallati, M., Khorramdel,
S., Anvarkhah, S., Sabet Teimouri, M. and
Sanjani, S., 2010. Evaluation of growth
indices of hemp (Cannabis sativa L.) and
sesame  (Sesamum  indicum L.) in
intercropping with replacement and additive
series. Agroecology. 2(1), 27-36.

Karimi, H., 2007. Agronomy and Breeding of
Foliage Crops. University of Tehran Press.
Tehran, Iran.

Li, L., Sun, J., Zhang, F., Li, X., Rengel, Z. and
Yang, S., 2001. Wheat/maize or
wheat/soybean  strip intercropping, 1L
Recovery or competition of maize and
soybean after wheat harvesting. Field Crop
Research. 71, 173-181.

Makkizadeh Tafti, M., Tavakol Afshari, R.,
Majnoon Hosseini, N., Naghdi Badi, H.A.
and Mehdizadeh, A., 2006.Effect of
osmopriming on seed germination of borage
(Borago officinalis L.). Journal of Medicinal
and Aromatic Plants. 22(3), 216-222. (In
Persian with English abstract).

Mhamdi, B., Wannes, W.A., Dhiffi, W. and
Marzouk, B., 2009.Volatiles from leaves and
flowers of borage (Borago offocinalis L.).
Journal of Essential Oil Research. 21, 504-
506.



o

w2l LS e slacale o pae b))

Maosier, D) and Oliver, L.R., 1995. Common
cocklebur  (Xanthium  strumarium) and
entireleaf momingglory (I[pomoea hederacea
Var. integriuscula) interference on soybean
(Glycine max). Weed Science. 43, 239-246.

Nazari, S., 2013. Cover crop effectiveness on weed
control of corn in different planting time.
MS.c. Thesis. Sari Agricultural Sciences and
Natural Resources University, Sari, Iran.

Naghdi Badi,H., Soroshzadeh, A., Rezazadeh, Sh.,
Sharifi, M., Ghalavand, A. and Omidi, H.,
2007. Review on borage (Valuable medicinal
plant and the richest plant source of gamma
linolenic acid). Journal of Medicinal Plant. 4-
6(24), 1-15. (In Persian with English
abstract).

Pavlychenko, T.K. and Harrington J.B. 1934.
Competitive efficiency of weeds and cereal
crops. Canadian Journal of Research. 10(1),
77-94.

Poor Azar, R. and Ghadiri, H., 2002. Interaction of
wiled oat (Avena fatua) and tree wheat
(Triticum aestivum) variety on plant density
in field condition. Journal of Plant Disease
Experts. 37, 167- 183.

Rezvani Moghadam, P. and Moradi, R., 2011.
Assessment of planting date, Biological
fertilizer and intercropping on yield and
essential oil of cumin and fenugreek. Iranian
Journal of Field Crop Science. 43(2), 217-
230. (In Persian with English abstract).

Rezvani, M., Zaefarian, F. and Jovieni, M., 2010.
Response of canopy structure of soybean
(Glycine max (L.) Merr.) cultivars to weed
competition. Iranian Journal of Weed
Science. 6(2), 91-105. (In Persian with
English abstract).

Rezvani, M., Bagherian, A., Zaefarian, F. and
Nikkhah Kocheksaree, H., 2017. Effects of
berseem clover (Trifolium alexanderinum)
and trigonella (7rigonella foenum-graecam)
cover crop on yield and weed control of
wheat. Journal of Agroecology. 7(2), 79-93.
(In Persian with English abstract).

Reicosky, D.and Forcella, F., 1998. Cover crop and
soil quality interactions in agroecosystems.
Journal of Soil and Water Conservation.
53(3), 224-226.

Sadegh, M., 2017. Rosemary (Rosmarinus
officinalis L.) morphophysiological response
to different fertilizer treatments in
competition with weeds. MS.c. Thesis. Sari
Agricultural Sciences and Natural Resources
University, Sari, [ran.

Sadeghi, H., Baghestani, M.A., Akbari, G.A. and
Hejazi, A., 2003. Evaluation of soybean
growth indices (Glycine max) and some weed
species in competitive conditions. Journal of
Entomology and Phytopathology. 71(2), 87-
106. (In Persian with English abstract).

Shakibafar, Z., Zaefarian, F., Rezvani, M., Salehian,
H. and Bagheri, M., 2013. Weed control with
cover crops in corn fields. In Proceedings 2"
Seminar of Food Security, 17%-18" October,
Savadkoh, Iran. pp.1.

Sharifi,M., Mohtashamian, M., Riyahi, H., Aghaee,
A. and Alavi, SM., 2011. The effects of
vesiculararbuscular  mycorrhizal (VAM)
fungus (Glomus etunicatum) on growth and
some physiological parameters of basil
(Ocimum basilicum). Journal of Medicinal
Plant. 2-10(38), 85-94. (In Persian with
English abstract).

Shafigh, M., Rashed Mohasel, M.H. and Nasiri
Mabhalati, M., 2006. The competitive aspect
of soybean (Glysine max) and velvetleaf
(Abutilon  theophrasti) in response to
population density and planning date. Iranian
Journal of Field Crops Research. 4(1), 71-81.
(In Persian with English abstract).

Spitters, C.J.T. and Vandenberg, J.P., 1982.
Competition between crop and weeds: A
system approach. In: Holzner, W. and N.
(eds.), Numata Biology and Ecology of
Weeds. Dr. W. Junk Publication, The Hague.
Pp. 137-148.

Tabaldi, L.A., Do Carmo Vieira, M., Heredia Zarate,
N.A., Da Silva, L.R., Luis Farias Goncalves,
W., Pilecco, M., Nazari Formagio, A.S.,
Pereira Gassi, R. and Padovan, M.P., 2012.
Cover crops and their effects on the biomass
yield of Serjania marginate plants. Ciencia
Rural, Santa Maria. 42(4), 614-620.

Tahami Zarandi, S.M.K., Rezvani Moghaddam, P.
and Jahan, M., 2010. Comparison the effect
of organic and chemical fertilizers on yield
and essential oil percentage of basil (Ocimum
basilicum L.). Agroecology Journal. 2(1), 63-
74. (In Persian with English abstract).

Tuna, C. and Orak, A., 2007. The role of
intercropping on yield potential of common
vetch (Vicia sativa L.) / oat (Avena sativa L.)
cultivated in pure stand and mixtures. Journal
of Agricultural and Biological Science. 2, 14-
19.

Uchino, H., Iwama, K., Jitsuyama, Y., Yudate, T.
and Nakamura, S., 2009. Yield losses of
soybean and maize by competition with
interseeded cover crops and weeds in
organic-based cropping systems. Field Crop
Research. 113, 342-351.

Watson, P.R., Derksen, D.A., Van Acker, R.C. and
Blrvine, M.C., 2002. The contribution of seed
seedling, and mature plant traits to barley
cultivar competitiveness against weeds.
Canadian Weed Science Society. 14, 49-57.

Zand, E. and Beckie, H.J., 2002. Competitive ability
of hybrid and pollinated canola (Brassica
napua) with wild oat (4vena fatua). Canadian
Journal of Plant Science. 82, 473-480.



Response of sweet basil and borage to weeds and mung bean and persian
clover cover crops

Zeinab Shirzadi Margavi!, Faezeh Zaefarian'” and Milad Bagheri Shirvan?
! Department of Agronomy, Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University, Sari, Iran.
2 Department of Agronomy, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran.
*Corresponding author: fa_zaefarian@yahoo.com

Received: 2018.01.21
Accepted: 2018.08.13

Shirzadi Margavi, Z., Zaefarian, F. and Bagheri Shirvan, M., 2018. Response of sweet basil and borage to weeds and

mung bean and persian clover cover crops. Journal of Agroecology. 8 (2), 29-46.

Introduction: The value of medicinal plant production depends on plant quality. Stability, on the other hand, is

less important. Because they compete for light, soil moisture and nutrients, weeds can reduce the yield of

medicinal plants (Uchino et al, 2009).  Using herbicides for weed control increases species resistance,
environmental problems and costs (Sadeghi ef al., 2003). An alternative weed control method, however, is the use

of cover crops (Compigla et al., 2010) which have a vital role in sustainable agriculture, soil conservation and a

healthy environment. Thus, we can select suitable species according to their physical and chemical properties for

competition and ability to suppress weeds. The aim of this research is to investigate the role of two cover crops,
mung bean (Vigna radiate L.) and Persian clover (Trifolium resupinatum L.) on weed control of sweet basil

(Ocimum basilicum L.) and borage (Borago officinalis L.).

Materials and methods: Two field experiments were carried out in a randomized complete block design with

three replications. In the first experiment, treatments included cover crops in the rows between the sweet basil

while in the second one in the rows between the borage. Moreover, pure stand of sweet basil and borage without
cover crops with weed infestation and weed free were used as controls for both experiments. The plots with cover

crops included five rows of medicinal plants (in 50-cm row spacing with 5 cm between sweet basil plants and 20

cm between borage plants in the same row) and six rows of cover crops. The cover crop was inter-seeded

simultaneously with the main crop.

Results and discussion: The results showed that a pure stand of sweet basil and borage in a weed free section had

the highest number of leaves, stem diameter and fresh and dry weight. On the other hand, there was minimal fresh

and dry weight of sweet basil and borage in the presence of mung bean as a cover crop. Moreover, the presence
of mung bean also minimized values for all morphological traits of sweet basil and borage. Maximum essential
oil concentration and yield in sweet basil and borage were observed in pure stand with no weed interference. The
mung bean cover crop was more successful in suppressing weeds compared to Persian clover and a further
reduction in weed density and biomass was measured when it reduced the density and biomass of weeds in the
sweet basil and borage from 50% to 100% in the first to third sampling. The results also showed that sweet basil
and borage could not compete with mung bean in terms of the ability to withstand competition (AWC) with weeds.

Conclusion: The conclusion is that using cover crops reduces weed growth, which can control weeds. Mung bean

was more successful in suppressing weeds compared to Persian clover in sweet basil and borage farms, because it

decreased weed density and biomass.

Keywords: Ability to withstand competition, Interference, Morphological traits, Weed density, Weed biomass.
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