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Effect of simultaneous and overlapped intercropping ratios on essential oil yield
of peppermint (Mentha piperita L.) and forage quality of guar
(Cyamopsis tetragonoloba L.)

Fu‘b:‘i"“g;l")rajw L;J‘Jﬁ \.éJ.Aw cYQGﬁ Lsf-"’\’.' J-J‘f.T‘\(SJ.L;{-A;M

ol

.o
i L il ;J_iu;ﬂouxr_»}gujr_h bylee osS clacud i1V S e L Jaido (£ 9 93T (S840 5 .p (Obg 2105 T p (S iled
AYY=1E0 oY) YO0l (8155 poke 4 4i5 (Cyamopsis tetragonoloba L.) 518 e —.a5” s (Mentha piperita L.)

Jle=5" 9 (Mentha piperita L.) b slox cmis”™ § 8 Shos ) il (Sld i 51 Lo 351 jotiin 4
ST gl 7 b LIB 30 BB Dyge 4 iabo3T (Oligr e 9 Oloipd Lale cuis” 58 (Cyamopsis tetragonoloba L.)
A (2l b 395 st o 9 (5339L5” pole oIS Aag% 4230 33 1FAT-AY ely) Jlo 38 51,5 ez b Solas ol
Sl LA § (5195 9 Mald Sl Oligy e Sl § Olojpd Sl zmlaw 98 58 Culls” Olo) Jold (o lo3T (sl ylowd
Do )0 Y0 HlgF Ao 33 0 + ald £xi w038 0+ (ylgF AllS cis (il Slx Al culS) mhaw gy 30 (0Kl
(Ol =t Sl Hloud 50 4 318 O b L5099 (5195 o yd YO + Jald £l woyd Y0 g Jald £l wo 5 YO + 515
YO Ll i b (5510 o 9L 457 AeTawd 4 (S 33 £ T ol TFEA) g8 Al Culs I s ddgle & ,Khos (y3 sy
95155 AL s Hl Kis ddghe o ylos (g gl W Olbgy e Cbls Hlowd 0 bl Jald £lxs o yd Y0 + Hlg5 wo e
3195 (Sl ki 9= 10 Jgkomoli BLIN) ADF O 3o 93 sl oM T Sy il SUS Ao 30 Y0 + 5195 o 38 YO Culols” Cpud
bl Ol 3m0 oyt gl 0T Sy Oliogs ad Sl slowi 98 5195 o33 0+ + JAlb ESlad Ao 33 00 bl o 31 (o33 F/E)
S Shos (91 gt AT Sy Olo I Sl Hloud 33 5195 Mo 3 0+ + Jld £lai wo 13 0+ slow (I (e sd T/Y) Jalb sl
Slow 40 Bgr g0 (1/EY) oo Sl Conmd oyt shdis 399 S ELxd Il S Hlowd 4 Lg o (KU 33 p 5 als” 4/£1) yuilus!
g ddgle CainS” 1391 (81 45 D10 OLiS halodT (pf i .09 Oligy i Sl 50 Mald £LaS Ao 53 YO + 515 o yd YO
bgdsen i ( Hald SR il & Khos dgagr (Sl 9 A ELxi Ao )0 Y0 + g5 Mo )0 Y0 i § Olojpod baloio oS
209 Fowlbo 5le5 Ko 300 + Jalb £Ux o yd 00 Cuwd § Olhgy e

0 (SR S 9 195 igle e ( 3y bole ClS i gl slaelg

.A.irb.dad;'u&jf}v\.i)\wt&)lfmuQQ\;)\C}MJLEAJ| Voo YA gyl YRR AT I s G U
Ol ! ¢ GEe Lot-.ﬂ;,s@:bct,,55;,1.:5(.,1;&:;m.u)lwu)tsuﬂuu\r\

@khodaei@asnrukh.ac.ir :e$ s ) (S a510) Ol e SEMo Ol 5 s s 5 (65588 e o&ils skl -

Ol SO Ol 8 b o 5 (555588 ¢ e o&ils HLsils ¥

Ol (GB35 b lin 5 (655558 p5he oS85 L sbenl -

YYY


http://dorl.net/dor/20.1001.1.15625540.1400.23.2.3.9
mailto:a.khodaei@asnrukh.ac.ir
https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.3.9
https://agrobreedjournal.ir/article-1-1153-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-31 ]

[ DOR: 20.1001.1.15625540.1400.23.2.3.9 ]

Ve Oy ¥ ojlad g g 5 Sy il 011 215 ke 48"

nga&aﬁju)ﬁlpli&\{@
S5 (Awal et al., 2006) 3y s OLS g0 s
glai & Lol L (Cyamopsis tetragonoloba L.)
o3 glst | il 5 LSS LS (Cluster bean)
iSOl (S oo S dos bl 3 45T ol Y 4
;@?ja)ﬁ&@wogw‘.}ﬁdﬂ
C)Bq‘j—w}‘,._w)jjcc‘bgj_:l:u"«d\_.w‘ 5‘)}_9-
o3l gl OLalS lu dsle ol 5l a5l 35,8
o aS 2l g pen sy s ,S L LY R
Il 53 S e oSS 055 0 b oSl 05 ga 5 6
O Lol s o oS gmis olS S Olgie 4 18
ol adshe Ol e 4y 05,0l WU 5 5 0o ls o
5155 0sls 15 .(Dhaker et al., 2009) 5 4 g o5liz!
O35 4 a5 b GV5h b OIS b bsle oS 5o
5o osllan 58550 5 el (S5 5 (26,
AL sl 05555 Sl Sl 005 Lyl s
.:ﬁb#:ﬁk&ﬁ\}‘;df,:wqﬁj
J_fjjl_?r.ﬁ Ql_bl:f)}_& ‘bj_,Bu C,_:ufjb
35 @Mes olie (o s 5 (el B Ol
‘56‘4_;;0))3 C,_:G) J_J..Tj JJ‘JH‘ L@)T)l_:;
i Ol e 0 S s QLS (5145 8 09 -
o3> 'l pLs .(Namdari and Mahmoudi., 2013)
sl mnl ol s &K 3 5 glome OLS IS
wéurUéJQ)s.aj\sL@JTgL?i;jsﬂw)s
bd;}\&ﬁquﬁwﬁ\p\é\ﬁbj&
5 RS Sl 5,8 15 Aol (b y e oiS o
.(Shabahang et al., 2013) 5,15 LgT 4i, 0l JoIws
SN TPy sl sLas ol eslizal
LY S po el .b_}_l’uz RS Y LS’LL))‘ 6\_&50\)
ke lagle o Cft.a Sy 3 50 Lol odas
3 ol SLsl (Aynehband, 2014) L as> T
i2LeT s (Amani Machiani et al., 2017) ol ,Sen

YYA

400

$50LS 53 oMLl S a8, 51 S
$323LS sladamas 4 g 55 05 S5k (540 ST
And g Lol gy (615 5 &S (’Tﬁ Syl Lo p
Eel g sy il 5 4l al 3l LT s
3 b s gro‘)) le—‘”g':—“":“"}{\ LSJ"'\—.’.li s 58
3 o= e—¢s (Nasiri Mahallati et al., 2015)
s SV ESG 3 855 Rl B3 Gl B3 (5 s
ME)JMJ@‘&SM(%J‘OJW‘&UJ
e Jmlize Lty (6015 Ol ol 5 Dy g0 4 olS
b\”u,ﬁwdzgp\:,;p)wurﬁ\;\,w
J_::) u,'&.hlj Ll-&d)\_q.ﬁ 9 C)\JT u,'&.hlj chw
S c\_..a 5 AT, eslinul 5 58 slalale

.(Bargaz et al., 2015)
(S i glapla )3 o)l OLLE 5l esliwl
45 JJ\J Lf]a';’u C_M...L) LSLAJ;)K) LSJW‘ U':'))‘
945 SOy 40 Laosly l ag oslizal 0T asss s
gls Sols dUs aly Sds Slys o Laﬁ.]éi e ol
S sy 5l S (Mentha piperita L) Ll
A5 b oS Cal Ollin o 5 (s OLalS
le&thmrbMaLfJ"@)ﬂﬁ&bgTdhgj
e dS U g slasd s U ;348 I i Culedd
S olS ol IS Glaastli w5 S s uilul
(Pl il Aoy 55 L5 oS a5 acsls
gL uilol ol 5 e3le &S5 5 S a5 5D
(o) #r L F) oz slac S 5 lyls Aals
ol J g 5 058 3y 603 ey (0550 Oy b 520
g eslial Cle a4 gl OlalS S
w}wlsb)jjdé&r@&w;\ﬂj
OLals L by lsee o 25 (Omidbaigi, 2015)
iS gl S o S o 3 (S S 0
&A\}Q)\Wd}‘bﬂbﬁbd@‘b}_&n


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.3.9
https://agrobreedjournal.ir/article-1-1153-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-31 ]

[ DOR: 20.1001.1.15625540.1400.23.2.3.9 ]

TIYVSVEY O F e O 5 siled Oli e 5 Olejes b gloee S glacs 51"

Olsjomt 5 b pliee LS ol 1 () da
5 il gL bl 5 Ol 518 5 i plns
Al 51 4 le S

b g5 9 3lge
ae 50 55 APV ofy5 dle 53 ilesT !
b e 5 (65558 e o8 ils tasn
a3 plolar 5o b SBMe gh ys Ol
B OF s a5 FA SUsl e Jyb i g
ST bl s |l s el 312 PP 6l
S I e L U e Do il it o
bvwge g YV los Low gme o L YIY 550 sULL
3D S¥F s 5 Ly Sl 5 ST
s 5 &St bl s el Ll 1 sl § sl
e bl pn OLeMbl 558 o O uoes oS
3 e ol ol &1 &S gt 53 ilesT (6l >
5615 s ged as e SL Sl talaiT gy,
a6, 80U 0T oland 5 S8 Sl guast
Y Jou>)

1500 Ml 5 i gl 2 Kl b e S
5, Shes 5 (o ys Y/0) il Jldie op 2o 45
S (e e 53 08 0/71) il plins il
LA aen 53 T el VY 5 Y S o Kl
SV i e (6 e V1N szijtdml@us
(Ebrahimi et al., 2017) O1,5en 5 soudl ol .35 &S5
;&;@Mdumow&tu,ww
AL ciS 5 (S s p?jgww) e &l
AT ol 5l Jrole gl T Csay oS
QJSLQ.G)Q‘J_:A c&i_«i:'- osls &‘)Jl odas OLAS
wyw.bjﬁuw)béﬂétuwbl
MGOJJJ#J;M))VOCENJJ)JJ{L@B
SO 5l i bl Glatans e 53 e 60,
..5}.:
S 5 2l OLLE Sl eslizul 5 gy 4 a5 L
@jf)ﬂWﬁébL&@\&ﬁ))&bgd‘
sl Jooly Ll g5 oo bglies CiST (L ASTL G le
L oSt oml il g ol sn ol 4 pliws L

(Glaal (oalisl g o8yl ae) (YAF-AY) 2le3T (1l Jomn pulidl pa Sl =) J5dor
Table 1. Meteorological information of experiment site (2017-18) (Ahvaz Meteorology Station)
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Month Max. Temperature (°C) Min. Temperature (°C) Ave. Temperature (°C) Rainfall (mm)
Feb. . 25 12.2 18.6 59.2
Mar. s,55 28 14.4 21.2 27.6
Apr. cuigss)l 37.2 20.7 28.9 0.21
May. s = 425 23.1 32.7 0
Jun. % 44.3 27.4 35.7 0
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Table 2. Physicochemical properties of the soil at experiment site

EC (dS.m?) S0 cylus 3.7

pH 5 ol 7.32
N (%) 0355 0.026
P (mg. kg?) Jad 8.31
K (mg. kg™ oty 124
OM (%) STl 0.78
Clay (%) oy 42
Silt (%) b 41
Sand (%) Y
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Fig. 1. Effect of intercropping ratios and planting time of peppermint and guar on ADF (a), NDF (b) of guar and the

effect of intercropping ratios on forage nitrogen content (c) and planting time on forage ash content of guar (d)
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\Y¥


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.3.9
https://agrobreedjournal.ir/article-1-1153-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-31 ]

[ DOR: 20.1001.1.15625540.1400.23.2.3.9 ]

Ve Oy ¥ ojlad g g 5 Sy il 011 215 ke 48"

!5 8 o s S 05 1 Elh, Jilus
sl Al (6 5 2 iS EST A G oS
Loy 00 Hlad 53 (/AY) e ol Sl o S
Olajen @K)u::ﬁduutu doys O + LIS
Sl Sloy 5305 J5.(V Jpda) b oaline ol 53
4> (Gholinezhad, and Rezaei- Chiyaneh., 2014)
5435 U (Nigella sativa L.) aslsolw b g lies i8S
3 Gl S e 0 SV ST L S 518
Lo 3 VO + 5435 ds s YO CilS Cs 51 (V/FO)
SOMFPILER Slade oy 50 5 db Joolo ilsolw
4 alselw Ao ys YO + 5 63 o j3 VO S8 S
o3 PO ol sl edas 0L 4 S ueT Cws
5 S sS LAl CiS a S (Gl g
ciS oL j,l s (Koocheki et al., 2016) O, LSn
S et 45 S0l DL e 1§ 5 O jde 5 b gl
00 Lo dny b pline L8871 a5 (6l L
gl 5 ML bylies oiS laiT js s fol>
i8S la S Al 3 e (6 m y Comd iS
edias 0lis a8 340 SO Gl i VY LS o a
35 Al CiS g Lol bk 028 6 5
.(Amani Machiani et al., 2017)
(LERs) 3 jlitul 3 (6 il o S )l
osls oL ) J,v\_?-,;,\)_?,t;l.aétl_wdw
YO, Les 4 (VYY) LERs jldie o iy ool 0l
sl Hlag 53 5158 Ao y3 VO + il § L Ao
depa VO slajles jo Ol Ol_ajH
g;_:utf)t_ﬁ:);)\}_f.x_.p,yrmv_uﬁa_;,;
w3 VO + L,uutuu dep ) YO Hled Ql_ajr.a
VA 55 4o LERs 0ls g on 517 )l ) SIS
O e 4o (+/44) OT i p 12aS 5300 VW 5
S 33 8 Ao ys 0+ (il gl s
OLLSes 5 (g gl oils Olsjpr Sl
o ) byt i8S ,5 (Sakhavi et al, 2017)
S LS u;)lf ML 5 (Cuminum cyminum L.)

AR

M):VO+MCMM):YOQ&J)\(JL&A
el Jdo T s Ol jan STl o By
93 4o VO YO sladans 3 uilul 5 Shes 05y
Aty 53 S s Slas 035 a8 4 015 o0 1) oS
olesT s ol o (il pLin b i b
> (Maffei and Mucciarelli., 2003) (g ;M 30 5 Slo
48 505 O L g 5 s plins b glina 2257 L Lol
Flim eilal 3 Shee (ot Calien glacos 5o
S8 s le 53 0355 S5 28l s o Mo
b s (s ST Sl el el
5 Sl SLl (RlasT 5o o)l Jlsseen ¢ 5550
o2 f—iee (Amani Machiani et al., 2017) ol ,LSen
glim BL) Yo 5 Y (gl jles 1 il 3, Shee
VY Sl ) 5 Ol e o meS 5 e T s (s
Aol Cawds VI 5 00) (olaslas b Sl sime osls O 9
G Cllas g s gm0l b Sl G il oS
4 S 5,18 (Pirzad et al., 2018) O, e 5 515
(Nigella aSisolw oLS uill s, Shas oy 2ty &S
oAl S S (a2 530 8 +/0)) sativa L)
e SN OT 5lie o 207 5 (a3 358 b DLy on
VOIS by lws =515 (glacs S (a0 20 5
AT sty s 555 9 e O3 (L 5l tailsolin)
Loy 00 cd_ﬁp;lﬁouxvﬁfjum,;
O3 Al CiS o o il 5 Shes ol 3
Al odalin 355 5z
4S 513 OL& (LER) (e 6 ol p S 25
VO Hlas as Gdaze (V/FY) e (6 0l o Sl o 2is
sl Hlag 53 (il L o )3 YO+ LIS Ao
il o Loyl L 53.(V Jsda) 55 Ol g0
Slas 43,158 Ao ys0n i plim Aoy 00 e
352 €50 ) ey et (6l S (Ol ST
OL2T 03 5 Lge Jodoa 5,57 IVl 0155 o0 &
b Sl oslinal LS 53 a6l i 55 45T

Lyl s ol 53 503y ki OLALE (ol o (aoms


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.3.9
https://agrobreedjournal.ir/article-1-1153-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-31 ]

[ DOR: 20.1001.1.15625540.1400.23.2.3.9 ]

Ve Sle o) oslad oo s 5 S llr 011 25 ke 48"

b gl &S 55 (Amani Machiani et al., 2017)

o3 PP bl b gl S8 ol S
Lo y300 5 slad doyn Ve (6355 Hlad Ha 6L
552 S5 51 8 55 LERS ¢ g3 oo y3 00 + Lo
ESG 4 s b gldee CiST (Gied g okins (LES oS
OLHLSer 5 Slale Sl JulaiT ja5sn 2iS

KRS e PURC WS LW (PR £ i s S PO
Y eI an (VPN 3,1kl a3 (6 ol S
Lusls Glas (s pLai L)

() ! ®) <~ B simultaneuos oL;
© 19 - ’ . O overlapped oLz, o
2 a " £ 70000 2o ab
%'é 0714 £ 6000 - e
© S _ 81 be 2 5000 |[]
32% c c c 9& = de d
'{) ;; 6 c a E 4000 e
3 = 2 3>
e 2 g 3000 ;
f* £ . £ 2000 1
§ 1000 A
w0 ' 0 : : : |
P1 P3T1P3T2P4T1P4T2P5T1P5T2 P2 P3 P4 p5
bloe S 0l 5 S bgline 28 gl s
Intercroping ratio and time Intercropping ratios
©¢ ©)>
2.7 1 s 251 a
a ) ab
24 - a 5
— ab <
L 214 pe % } ab %\‘é‘ 20 A b :E ?-E
= 18 1 c 332
32 151 1 S ~151 c
LE 1, d = c
£ - ~ 2510 1 ¢ ¢
& 0.9 1 3 =2
& 06 T
0.3 - erEs ° ]
0 T T T T T T —3‘3 § 0 T T T T T T 1
P1 P3T1P3T2PAT1PAT2 PST1PST2 g P1 P3T1P3T2P4T1PAT2P5T1P5T2

bylse 228 0l 5 S
Intercropping ratio and time

bylses S 0l 5 S
Intercropping ratio and time

AJ!)Jajlsu,aGuutuwu;ﬂwﬂ,t;,duutuwlfouuL,xsmdm;ﬂ;;\—vJ&a
(b)cla,u.\;-\jjad‘db\:ﬂ»&;(c)ﬂtuwdb\wjac(y)ﬂ;é)h;ﬂw

Fig. 2. Effect of intercropping ratios and planting time of peppermint and guar on essential oil yield of

peppermint (a), forage yield of guar (b), essential oil content (c) and essential oil yield per unit area (d)
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P2: sole cropping of peppermint, P3: 50% peppermint + 50% guar, P4: 25% guar + 75% peppermint: P5: 25% peppermint +
75% guar, T1: simultaneous intercropping of peppermint and guar and T2: overlapped intercropping of peppermint and guar
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Table 1. LER, standard LER and LER for essential oil yield in peppermint and guar intercropping treatments

5 S Al e 3Lkl 0 6 2l 2 S bl 3 ot 5 1 o
LER LER Standard LER for essential oil yield
SrbTlls  JIF il g O Mbpls paene IS M gl g
Treatments  Guar Peppermint Total Guar Peppermint Total Guar Peppermint Total
PsT1 0.57 0.40 0.97 052 0.37 090 057 0.45 1.03
PsT2 0.54 0.67 121 043 0.53 0.96 054 0.85 1.39
P4T1 0.40 0.81 121 0.37 0.76 114 048 0.53 1.02
P4T2 0.30 0.91 122 024 0.72 097 039 0.56 0.96
PsT1 0.97 0.37 134 0.88 0.34 123 097 0.42 1.39
PsT2 0.91 0.51 142 0.73 0.40 113 091 0.56 1.48
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PsT1: simultaneous, 50% peppermint + 50% guar, PsT2: overlapped, 50% peppermint + 50% guar, P4Tu:
simultaneous, 75% peppermint + 25% guar, P4T2: overlapped, 75% peppermint + 25% guar, PsTi:

simultaneous, 25% peppermint + 75% guar, PsT2: overlapped, 25% peppermint + 75% guar
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Effect of simultaneous and overlapped intercropping ratios on essential oil
yield of peppermint (Mentha piperita L.) and forage quality of guar
(Cyamopsis tetragonoloba L.)

Shahbazi, M.}, A. Khodaei- Joghan?, M.R. Moradi-Telavat® and A. Moshatati*

ABSTRACT

Shahbazi, M., A. Khodaei- Joghan, M.R. Moradi-Telavat and A. Moshatati. 2021. Effect of simultaneous and overlapped
intercropping ratios on essential oil yield of peppermint (Mentha piperita L.) and forage quality of guar (Cyamopsis
tetragonoloba L.). Iranian Journal of Crop Sciences. 23(2): 127-141. (In Persian).

To evaluate the effect of simultaneous and overlapped intercropping ratios on yieldand quality essential oilof
peppermint (Mentha piperita L.) and forage of guar (Cyamopsis tetragonoloba L.),an experiment was conducted
as factorial arrangements in randomized complete block design with four replications in Agricultural Sciences
and Natural Resources University of Khuzestan, Iran during 2017-2018. Experimental factors included: planting
time at two levels (simultaneous and overlapped planting of peppermint and guar) and intercropping ratios at
five levels (sole planting of peppermint, sole planting of guar, 50% peppermint + 50% guar, 25% guar + 75%
peppermint and 25% peppermint 75% guar. The results showed that at simultaneous intercropping the highest
forage yield obtained from sole guar (6348 kg.ha), which was not significantly different from the planting ratio
of 75% guar + 25% peppermint. In overlapped intercropping, the highest forage yield obtained from sole guar
and 75% guar + 25% peppermint planting ratio, respectively. The highest guar ADF (36.4%) obtained from the
planting ratio of 50% peppermint + 50% guar under overlapped intercropping. The highest peppermint essential
oil content (2.1%) obtained from 50% peppermint + 50% guar planting ratio in the simultaneous intercropping.
The highest essential oil yield (9.49 kg.ha?) belonged to the treatment of sole peppermint. The highest LER
(1.42) belonged to 75% guar + 25% peppermint plating ratio in overlapped intercropping. The results showed
that for increasing the quality of guar forage, simultaneous intercropping and 75% guar + 25% peppermint
planting ratio and -for improving peppermint essential oil yield, overlapped intercropping and 50% peppermint

+50% guar planting ratio was suitable.
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