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Table 1. Mean comparison of dry matter of summer savory and Persian clover and intercropping indices in intercropping treatments
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sialesT summer savory Dry matter of Persian clover Olej 5 S 5 pelaws (6 ol o PE-PISIA ST gRw-, Economic value

Treatments (kg.ha™) (kg.ha™) Area Time Equivalent Ratio Relative Crowding Coefficient Relative Crowding Coefficient (Rial)
Jsl o £33 o po o
¥ harvest 2" harvest 3™ harvest
A - 5564 d 2663 a 1138 a - - - 26417725¢
B 5181a - - - - - - 27683864c
C 4832ab - - - - - - 25819157cd
D 4363b - - - - - - 23311509d
E 1029¢ 8873a 2296b 411b 1.39a 0.161b 6.23a 38164187a
F 1035¢ 7381b 2415b 409b 1.25b 0.197b 5.11a 34321972b
G 1118¢c 6819c¢ 2009¢ 368¢ 1.17b 0.261a 3.84b 31915490b
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Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range test

A- Sole cropping of Persian clover (80 plants.m™) (o Fo 2 S5 A sas el s -A
B- Sole cropping of summer savory (27 plants.m™) (pr 7265V o) p e 25 -B
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Table 2. Mean comparison of Leaf Area Index of summer savory during the growing season in intercropping treatments with Persian clover

ilesT slasles S8 e 55,5 0F S5l ey 530 A S8l e S50 AY S8 e 55,58 CES ) ey S Ve CES 5 s 5500V
Treatments 54 days after sowing 68 days after sowing 82 days after sowing 96 days after sowing 100 days after sowing 107 days after sowing
B 0.298a 0.355¢ 0.621b 1.46a 1.94a 2.10a
C 0.302a 0.425b 0.729ab 1.27b 1.85a 1.95a
D 0.241b 0.498a 0.855a 1.48a 1.87a 2.02a
E 0.001d 0.035¢ 0.051c 0.084c 0.196b 0.207¢
F 0.002d 0.013e 0.047¢ 0.096¢ 0.198b 0.238c
G 0.086¢ 0.135d 0.160c 0.166¢ 0.315b 0.468b
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Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range test

B- Sole cropping of summer savory (27 plants.m™) (oo o 336 YV) o) 0 Lalls 25 -B
C- Sole cropping of summer savory (40 plants.m™) (oo o 360 F0) 0,0 Lalls 28 -C
D- Sole cropping of summer savory (80 plants.m™) (poppo fo 3G A ) o) 0 LAl i8S -D
E- Intercropping of Persian clover (80 plants.m™) and summer savory (27 plants.m™) (oo 20 36 YV) 00 5 (mpe o 33 6 AY) sl b glies oS -E
F- Intercropping of Persian clover (80 plants.m™) and summer savory (40 plants.m™) (o 0 365 F ) )0 5 (e o 359 AY) Huds b gloes o285 -F
G- Intercropping of Persian clover (80 plants.m™) and summer savory (80 plants.m™) (oo 2o 3G A ) o) 0 5 (mpe ja 33 G AY) Huds b glies 028 -G
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Table 3. Mean comparison of Leaf Area Index of Persian clover during the growing season in intercropping treatments with summer savory

Jsl e
First harvest
T bl iS5 e 590 B iS5l e 590 Y iS5 e 5as WY iS5 ey 5as WY iS5 ey sas V0 iS5 ey sas WVE
Treatments 49 days after sowing 63 days after sowing 77 days after sowing 91 days after sowing 105 days after sowing 116 days after sowing
A 0.442b 0.615b 1.16b 2.55a 3.50a 4.05a
E 0.454b 0.712ab 1.26b 2.70a 3.88a 4.53a
F 0.450b 0.682ab 1.20b 2.55a 3.76a 4.25a
G 0.544a 0.751a 1.49a 2.43a 3.50a 4.13a
£22 0 fo o
Second harvest Third harvest
wu_bﬂgu)h,.; C_,,i.fjlm)‘})\\“ g&fjlﬂj})\\‘b g&f)lﬂj})\\“ C_,,i.fjlm)‘})\fb C_,,i.fjlm)‘})\f“ C_,,i.fjlm)‘})\?‘f
Treatments 49 days after sowing 63 days after sowing 77 days after sowing 91 days after sowing 105 days after sowing 116 days after sowing
A 0.623a 1.02a 1.59a 0.728a 1.02a 1.13a
E 0.633a 1.24a 1.58a 0.282¢ 0.798b 0.925b
F 0.555a 1.18a 1.51a 0.377b 0.515¢ 0.738¢
G 0.576a 1.07a 1.36a 0.185d 0.497¢ 0.633c¢

1 (6 )ls sme sl M,;&Jua.ick.ﬂﬁ S5 (slaials dimr 03057 olal Ly cditad &5 e 39 o (6113 ST o 5 S0be Ot a5
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range test

A- Sole cropping of Persian clover (80 plants.m™) (oo 0 03 G At) Hds el cis -A
E- Intercropping of Persian clover (80 plants.m™) and summer savory (27 plants.m™) (oo 20 365 YV) 0,0 5 (mpe a3 &5 50 AY) sl b glies =S -
F- Intercropping of Persian clover (80 plants.m™) and summer savory (40 plants.m™) (o o 355 F ) o) 0 5 (e o 33 AY) Hud b gloes 228 -F
G- Intercropping of Persian clover (80 plants.m™) and summer savory (80 plants.m™) (oo 2o 3G A ) 0,0 5 (e jn 33 G AY) Huid b glies 228 -G


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

s U A

& o g Jd b

Photosynthesis Active Radiation (MJ.m‘Z)

Moy e 5 ) e g 51"

(g 72 22 850 5o palls i ()

w2 Sole cropping of Persian clover (80 plants.m™)

T

=

2 g

g H

£ % H

kS .

] H

2 :

S H

e H Pal

2 .

< i

- S —— A
H

£

z e

S . M

s =

= Rt

[} rtgs®
0 Bl Al @ 130 <9

o )
Day after planting

(cfjw)}ﬁﬁVV)oj/;(cfﬂjéAF‘,.I/\'))—L‘JL‘,J&AQ-"S(C
1 Intercropping of Pesian clover (80 plants.m?) and summer savory(27 plants.m?)

%
i
i
.
i
5 =]
[
FRE
[
‘, L? 1 U TLEACE $3TY
i 3 E .
] o S EEENEE)
] P
- P
. s HK)
RLT i
S i
o e __F-‘"L”
C 30 @7 ki 120 A

A5 o
Day after planting

s Ui A

Photosynthesis Active Radiation (MJ.m?)

Photosynthesis Active Radiation (MJ.m")
kS

i

o

1

(G_,A_,:A)A‘G}.IA~ 3P W) o) e el s (o
Sole cropping of summer savory (27,40 and 80 plants.m™)

o )
Day after planting

PU—.-
X,

iy,

L

\

e e )
Day after planting

(o 03 85 A) 050 5 (pm fo 53 B At) HAh b gline 257 (o
Intercropping of Pesian clover (80 plants.m?) and summer savory(80 plants.m?) )

& o g Jd G

Photosynthesis Active Radiation (MJ.m")

—_—

[t}

S TERICE S50

S X E LU

C 3 [l ki
S5 g S0
Day after planting

SRE e Ly Sl A 505 e bgdie S8 glasles 1Y IS

Fig.1- Effect of intercropping of summer savory and Persian clover treatments on absorption of radiation

A- Sole cropping of Persian clover (80 plants.m™)

B- Sole cropping of summer savory (27 plants.m)

C- Sole cropping of summer savory (40 plants.m)

D- Sole cropping of summer savory (80 plants.m?)

E- Intercropping of Persian clover (80 plants.m) and summer savory (27 plants.m™)
F- Intercropping of Persian clover (80 plants.m™) and summer savory (40 plants.m?)

G- Intercropping of Persian clover (80 plants.m?) and summer savory (80 plants.m™)

(g o 33 G A) s bl 228 -A
(@r 72 62V o) 0 sals o285 -B
(prr e ¥ ) )0 palls 028 -C
(@ o 33 G A) o alls 28D
(grr 72 2 62V 505 (n o 52 S M) Sd b s c285-E
(g e 2 6 F) 0505 (o e 53 6 A) S b dsen o257 -F

(gr 7 S h) o5 o5 (mp 7o 53 G A) 5hid bl 25 -G

(c/,hjéﬁﬁf')oj/;(c/,hjéAF‘,.I/\'))-L‘JL‘,J&AQ-"SO
Intercropping of Pesian clover (80 plants.m?) and summer savory(40 plants.m?)

it ]

S TERICE S50

EXEIE]


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

VFRY ol o ol a5l b 010 oy g sle "

iS55 505K o 8 WV BAYY o alls
oS YRAALYIF oy alls iS5l i b o
el ) g g ol 5 (Y JS8) 55 U538
316 polas o)l gan ( 2iS eSS lalosly) )3 4S
23 P glaldd s sy Jdoan (g B S
Jdoan cboes LS s Jg 5 e il SuIa L
Sl S o Sl 5 it Sy
ey ol 8L i Ol a3 5 a8l RalS
O e LS 3 g ol fhy 2SS
=S .Mitchell et al., 1998) 35,5 o s
el B o) e el CiST bl )3 55 O e
cadl-Y JQ&)@Q&K@\;@MU}M{V{\;
SuAt TV o), 0S5 IBIL (e =Y 5 oY
Jsd S g soame Ol e 2l 78l cpm o 20 55
o S 03k Oljn RS o e (5 i 53
L35 5l o me oS alS

Jsl e 55 Sl s oS 5l o e S
w(}}ﬁ,gcdjj&ﬁ(,;ww\:\m&_
VAV G o e 53 3 0338 1 p S Y/F G Y/YY
@S JSC8) s e I3 e SY/FAL
CiS slasles 5o Lo 4o 53 (WU O as
53 Ol ol bl gy Lalls iS5l ri bl
SlialejT )3 55 uimen sl 355 )15 Gnn p 33
Tsubo et al., ) 1535 5,155 15 oplie s 3 5
.(2005; Zhang et al., 2008

VVE) (Guiy 0593 oy s 45 5l Jgl e o
S 55 b O e o) o e (2 1, Gy,
S e S s A (SIS Ll bl C S
JMT@:@(E)GJA,&)JGJ{YVrf\;b.ajf
3525 L ols QLA (gl e OVl s jles L b
2305 503 5m bsdia ol 55 e ol s S
030 0S15 RIS b Has alE iby 5
(s ol s b Rl Cely b gl ST o

Pt ol 03 6o By A s 4 e

S ¥V 5 ¥ sLagS1 5 5l (e e Js35a ¥1P)
(pare o 2 Js3Ea YAY 34 F 5 50) e e 53
53 (=) JK8) 5455 5l gme SNt ol Ll 6l
L 05 40 ol 53 il Ol b gliee oS gl les
ot Bl I (oS s Sl o Jeol 50
SLb Sl 4l g 05,0 oS s i a il
OT s Cdar 503 i osliul ol slow| JLs
ot Il e Sl ey 450 o 4 Ll ey 13
s OT (AUIE 5 sdmms i) s Sl Aol
A b AL by Co et b oS 5550l S
352 S Dl 5 05 m 03 AU o GR150 0s s
9wy 2 ods (o) 550 «z ) J&i)
bl CoiS lajles 3 5 i) b sk 5 olS
TV ST ko5 ms e 03 G A (ST5LAS
OFF 554 (G S F E) apm ;20 53 a5 A 5 ¥
AT sty p o p 355005 5 0OY

Lol aed 5 b ool o) Sl i 5 SN
S S a8 s 5 e iy 6801
S Ol o5 e (e L 151 ke
5 oles lad 53 (A g Bug et Ol
cml () s 5 Y Y i) Sl Gl e
Ly Glater p s Dlaied ple G L g gl e
AU ol U5, LSl el )
Alizadeh et al., 2010; Mansoori et al., ) 5|5 Callas
2013

Bl B3l g S b o lales wen
Fr 3 (Rl s 050 53 S a3le ez
S eds Sl 5y b (U ¢ ez
Nasiti ) 350 ol Lwg (2L (5 oS
Lajles olad 55 i <y 2 9 (Mahallati, 2000
¥ Y JQ)MT@:@ML: /8 594>
e ol a8 513 OlEs 0 0 oS b U5 eas o8
O Cadin Lol 30 S (613 e 5bwy
S 53 0) pa ol S O e S 2 8


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

Moy e 5 ) e g 51"

Q_l\.aﬁdjldﬁj‘ﬁﬁaoug&&}t_w}é
sy S 03le A 5 s o 2530

&)Jouubdwpdwubut}a}ub

£ 9 £33 L;l_h&;_g-).i) CA-\_AoU;d-\_i) 09>

oS osle

Dry matter(g.m-2)

oS osle

Dry matter(g.m-2)

oS osle

Dry matter(g.m-2)

]

=
i

]

GIc

(cszn):ﬁ}fYV)e)‘fuaJls;;.if(Jl

Sole cropping of summer savory (27 plants.m)

] na 150 il kil W0
ok ol (g i 55 Jlad A0 § oz
Cumulative absorbedPAR(MJ.m-2)

(g 0 23 S5 A) a3 el 238 (2

Sole cropping of summer savory (80 plants.m™)

< 110 “aE 20 350 30 L5
okd o (g 7 5 b (L peces
Cumulative absorbedPAR(MJ.m-2)

(e 72 262 % ) 0505 (ppn jo 53 82 A) Sk b gline 0257 (o

Intercropping of Pesian clover (80 plants.m™) and summer savory (40 plants.m~)

i T 5] i an
ok oo (g 3 e (A f gees
Cumulative absorbedPAR(MJ.m-2)

LS A 53 05 5 s Ga S o AE

QlJ'_:.eu:@Lfaj_q-)Lgp—w)(‘Pth:’:ﬁJﬁU

JL*;!&UC}M&S}M”LA@}J

GIc

oS osle
Dry matter(g.m-2)

L:C

[ECEINN
Dry matter(g.m-2)

o

L:C

e osle
Dry matter(g.m-2)

(cffﬁ)bﬁﬁf')ejfﬁuw(y

Sole cropping of summer savory (40 plants.m)

v L5068
R;

KN 150 3 AN kald Eird s
ok o (5 5 g lad B ¢ gema
Cumulative absorbedPAR(MJ.m-2)

(prr 2 2 62TV 0505 (i o 53 S5 A0) pd b glina 225765

Intercropping of Pesian clover (80 plants.m™) and summer savory(27 plants.m”)

v 2979
R 0833

10 1% s i LR 3 40
okd oo (5 3 b A g
Cumulative absorbedPAR(MJ.m-2)

(c/l.:ﬁ);m“ﬁ/v)a;‘,;}(c,‘l,:ﬁ);ﬁﬁ/\'))-x;«‘b)l;uc,ﬁ.f()

Intercropping of Pesian clover (80 p]ams.m':) and summer savory (80 planls.m':)

v=18663 L
=001

10 1% s i LR 3 40
okd o (g 7 5 b A g
Cumulative absorbedPAR(MJ.m-2)

o (5 55 b B ¢ geme g S5 iy r Sl S 5 05 bskine i sla sl 5T Y S

o)'}aol.;)b&ié-ojjjaﬁ

Fig. 2. Effect of intercropping of summer savory and Persian clover treatments on regression equation between

cumulative absorbed PAR and dry matter in summer savory

Yoy


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

VFRY ol o ol a5l b 010 oy g sle "

L g o5 sad oslanul ol JUs (gL2b 5l asuilgie) e
Laoles 53l il OT Ay mbio 51 (6,8 o
Ot DBy 350 0l B BT S (ST T Lo e &S
3035 0] 0 piidn o Sl pl 5 b g 0] 0 oy sl S
Ll 55wl Sl i QU5 Loj e slaas s
s an o)LS a3 eilen ST (51 o g s

23 5 ohed oy e 5305 Gy VY 5VF e
2 A (STF LS bl 0287 Hled 5o A0
(B) porr 0 33 S WV (ST 5 Los e 5 a2
) b sn cml B3 Ol i La (F JSC8) LT s
oLS ot sl bl p 5l ey o 5 S a5 48|

(g 7o 0 G5 A0) 5acd palls a8 (L)

Sole cropping of Persian clover (80 plants.m?)

(gr 722 G5V 50 5 (im0 53 S At) Hid b glsns 257 (0

Intercropping of Persian clover (80 plants.m-2) and summer savory(27plants.m-2)

S ® Fistharved J) . 1 A ® Fid lomvedd J; o
B Seconl lived. s = - . B Seconcdbarved ;o
S0 4 T
q el y=1.288% . g7 .
P e e & Lhirdlharvest s e EN A Third Darvest p o e
3 o F2—0.976 i 3 o o
15 45 6
\2 R \2 g
= > yne
& g
] 5
o o
w=" AR - L
(“ RE=( el
' T T T T 1 ]
[ ] el Ko EYH it AR [ o el R0 EXCH Y] [Nl

ok o (6 5 538 Jlad NG ¢ e
Cumulative absorbedPAR(MJ.m-2)

ok o (g R b G gemae
Cumulative absorbedPAR(MJ.m-2)

(g 2 23 B A 050 5 (mp 7o 53 G h) aod bdins 0257 (5

Intercropping of Persian clover (80 plants.m-2) and summer savory(80plants.m-2)

(cf,‘w):ﬁ)ﬂ:‘ aj,ﬂ;(cfﬂjaﬁ‘,{/\'>)—k7i‘b}l$uw(c

Intercropping of Persian clover (80 plants.m-2) and summer savory(40plants.m-2)

EE . ® Tirst havest J ko & T havest )y
_ B Secondharvest s n a B Secondharvest s e
& €l : 3 & € e
g : 2 .
2 éa A Third harvest -y e -4 & Thirdbmves oy
\gé 47 A \gg‘-ﬂ:]-
z a
a
Mwa 0
y=1eRTs R
=007
4 u T
[ o el KiCH EXCH Y] [Nl [ o el KiCH EXCH Y] [Nl

ook Sl (g 5 58 Jlsb AU ¢ pees
Cumulative absorbedPAR(MJ.m-2)

orkd oo (g s b AU ¢ gares
Cumulative absorbedPAR(MJ.m-2)

S 553 b B ¢ gz o e S il p Gl s 0 e bslie LS slasles 3T Y S
Sl ohs ol 55 e 055 5 0d O
Fig.3. Effect of intercropping of summer savory and Persian clover treatments on regression equation

between cumulative absorbed PAR and dry matter in Persian clover

O3 6L e 003,57 iy HA SIlale 5 50
@S L Y sans S 0n g 2y A6 51 OT 4 e
.(Mansoori et al., 2013) 555 o (2 um0 (5 bis
Nassiri Mahallati e al., ) 01,5 5 5Does (& i
Codle U b slaciS 5 a5 Wssed OLs (2011

Wl Bl 2l n oS s b
b los iS5 48 5,5 0Ly Ol 5 n (IS sba
00 olE 53 2 sl B O e 21 35 sy
o) 0 olE 3 LIS 54 pl S us Sl s
050 4o 51l 3 g i 5t oS & o


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

Moy e 5 ) e g 51"

ol o b Hlas i o ialeT ol 53 b glses
535 s oS o by pp bgline A 2 s
cUuA&&PPJL&BJQUt}_&}‘AJZ{‘D
Y¥f/» c‘bjbwguu&u)u.g“)bajf .h.w}';
ASCH»‘L;‘L’-).SU_:“-LATCM#)MJJJKAJ;C;
ch&ub&ﬁpdwdbutwf\b
oS YAV (alls csS Cale (sla e 53 00
35 A ol Hus 0 g bglee ol 55 5 s
23 05y S 53 Bl ) ey el my
o e o) sy b 6,5 0 e 6l 6 S
e 5095 e 03 Lasked aen )3 Gl pl Hdd AL

e dsl b ) i

References

Ll s 3 s gl6 8 b Oo ean @‘)K“‘J}?QQL
L)-»’~‘ B iy v\—"i@ u-:'{“f‘ '5)"5 )‘J’; LS)}“ C".’."jw
5 So55 Cadghome Ll b 53 05,0 ol 23T

.w‘:

S 5 dom

g0y 0 bl i8S aS Sl Ol ui..lLo)'T@\:J

F g Sl el 53 65 S Sl 5
(b O e oIS 5 (eolamsl o550l 5 S
3,05 Come )l oLE 53 ol el coiS 4 C
SLapinn o pde la S5 S bl S
35wl Sos0 0 Olgn Sl ) Cgr 53 65,5518
S s, 5 (Ghosh et al., 2006) Sl o3liwl

ooliiwl 390 @l

Adeniyan, O. N., S. R. Akande, M. O. Balogun and J. O. Saka. 2007. Evaluation of crop yield of African yam
bean, maize and kenaf under intercropping systems. Am. Eurasia. J. Agric. Environ. Sci. 2(1): 99-102.
Alizadeh, Y., A. Koocheki and M. Nassiri Mahallati. 2010. Evaluation of radiation use efficiency of
intercropping of bean (Phaseolus vulgaris L.) and herb sweet basil (Ocimum basilicum L.). J. Agroecol. 2(1):

85-94. (In Persian with English abstract).

Awal, M. A., H. Koshi and T. Ikeda. 2006. Radiation interception and use by maize/peanut intercrop canopy.
Agric. Forest Meteorol. 139: 74-83.

Beheshti, S. A. and B. Soltanian. 2012. Assessment of inter-and intra- specific competition of sorghum-bean
intercropping using reciprocal yield approach. Seed Plant Prod. J. 28(1): 1-17. (In Persian with English
abstract).

Gao, Y., A. W. Duan, J. S. Sun, F. S. Li, Z. G. Liu, H. Liu and Z. D. Liu. 2009. Crop coefficient and water-use
efficiency of winter wheat/spring maize strip intercropping. Field Crops Res. 111: 65-73.

Ghosh, P. K., M. Mohanty, K. K. Bandyopadhyay, D. K. Painuli and A. K. Misra. 2006. Growth, competition,
yields advantage and economics in soybean/pigeonpea intercropping system in semi-arid tropics of India II.
Effect of nutrient management. Field Crops Res. 96: 90-97

Goudriaan, J. and H. H. Van Laar. 1994. Modelling Potential Crop Growth Processes. Textbook with Exercises.
Kluwer Academic Publishers, Dordrech. Netherlands.

Hassanzadeh Aval, F., A. Koocheki, H. R. Khazaie and M. Nassiri Mahallati. 2011. Effect of plant density on

growth characteristics and yield of summer savory (Satureja hortensis L.) and Persian clover (Trifolium

Y.o


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

VFRY ol o ol a5l b 010 oy g sle "

resupinatum L.) intercropping. Iran. J. Field Crops Res. 8(6): 920-929. (In Persian with English abstract).

Hosseinpanahi, F., F. Pouramir, A. Koocheki, M. Nassiri Mahallati and R. Ghorbani. 2011. Evaluation of
radiation absorption and use efficiency in replacement series intercropping of chickpea (Cicer arietinum L.)
and sesame (Sesamum indicum L.). Agroecology. 3(1): 106-120. (In Persian with English abstract).

Keating, B. A. and P. S. Carberry. 1993. Resource capture and use in intercropping: Solar radiation. Field Crops
Res. 34: 273-301.

Maffei, M. and M. Mucciarelli. 2003. Essential oil yield in peppermint/soybean strip intercropping. Field Crops
Res. 84(3): 229-240.

Mansoori, H., L. Mansoori, Kh. Jamshidi, M. Rastgoo and R. Moradi. 2013. Radiation absorption and use
efficiency in additive intercropping of maize and bean in Zanjan region. J. Crop Prod. Process. 3(9): 15-27.
(In Persian with English abstract).

Mazaheri, D. 1998. Intercropping. Tehran University Press, Tehran. 262 pp. (In Persian).

Mirhashemi, S. M. and M. Bannayan Awal. 2012. Model for simulating canola yield under water stress
conditions. J. Water Soil. 26(2): 392-403. (In Persian with English abstract).

Mitchell, P. L., J. E. Sheehy and F. I. Woodward. 1998. Potential yields and the efficiency of radiation use in
rice. IRRI Discussion Paper Series No. 32, International Rice Research Institute, Manila, Philippines.

Mukhala, E., J. M. De Jager, L. D. Van Rensburg and S. Walker. 1999. Dietary nutrient deficiency in small-scale
farming communities in South Africa: Benefits of intercropping maize and beans. Nutrit. Res. J. 19(4): 629-641.

Nasiri Mahallati, M. 2000. Modelling of Crops Growth Processes. Jahad Daneshgahi, Mashhad Press. 280 pp.
(In Persian).

Nassiri Mabhallati, M., A. Koocheki and M. Jahan. 2011. Radiation absorption and use efficiency in relay
intercropping and double cropping of winter wheat and maize. Iran. J. Field Crops Res. 8: §78-890. (In
Persian with English abstract).

Omidbaigi, R. 2005. Producton and Processing of Medicinal Plants. Astan Quds Publication. Vol. 2. 438 pp. (In
Persian).

Prasad, R. B. and R. M. Brook. 2005. Effect of varying maize densities on intercropped maize and soybean in
Nepal. Exp. Agric. 41(3): 365-382.

Ram, M., D. Ram, A. Prasad, A. A. Naqvi and S. Kumar. 1998. Productivity of late transplanted mint (Mentha
arvensis) with summer legume intercrops in a sub- tropical environment. J. Medic. Aroma. Plant Sci. 20:
1028-1031.

Tsubo, M. and S. Walker. 2002. A model of radiation interception and use by a maize/bean intercrop canopy.
Agric. Forest Meteorol. 110(3): 203-215.

Tsubo, M., S. Walker and H. O. Ogindo. 2005. A simulation model of cereal-legume intercropping systems for

semi-arid regions I. Model development. Field Crops Res. 93(1): 10-22.

Yot


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

Moy e 5 ) e g 51"

Van der Meer, J. 1989. The Ecology of Intercropping. Cambridge University Press, New York, USA, 237 pp.

Yildirim, E. and 1. Guvenc. 2005. Intercropping based on cauliflower: more productive, profitable and highly
sustainable. Europ.J Agron. 22: 11-18.

Zaffaroni, E. and A. A. Schneiter. 1989. Water-use efficiency and light interception of semi-dwarf and standard
height sunflower hybrids grown in different row arrangements. Agron. J. 81(5): 831-886.

Zhang, L., W. Vander Werf, L. Bastiaans, S. Zhang, B. Li and J. H. Spiertz. 2008. Light interception and

utilization in relay intercrops of wheat and cotton. Field Crops Res. 107: 29-42.


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.3.2
https://agrobreedjournal.ir/article-1-30-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.3.2 ]

VFRY ol o ol a5l b 010 oy g sle "

Evaluation of advantage, competition and radiation interception and use
efficiency of summer savory (Satureja hortensis L.) and Persian clover

(Trifolium resupinatum L.) intercropping in Mashhad region in Iran
Hassanzadeh-Aval, Fl., S. M. Mirhashemiz., M. Kazemi® and M. Banayan-Aval4

ABSTRACT

Hassanzadeh-Aval, F., S. M. Mirhashemi., M. Kazemi and M. Banayan-Aval. 2014. Evaluation of advantage, competition
and radiation interception and wuse efficiency of summer savory (Satureja hortensis L.) and Persian clover
(Trifolium resupinatum L.) intercropping in Mashhad region in Iran. Iranian Journal of Crop Sciences. 16(3):191-208. (In

Persian).

To evaluate advantage, competition and radiation interception and use efficiency in summer savory- Persian
clover intercropping as affected by plant density of summer savory under Mashhad conditions in Iran, an
experiment was conducted using randomized complete block design with three replications and seven
treatments. Treatments were intercropping of Persian clover with 80 plants.m™ and summer savory with 27, 40
and 80 plants.m™ and sole cropping of both crops with abovementioned densities. Results showed that Area
Time Equivalent Ratio in all intercropping treatments were more than one. Radiation use efficiency (RUE) of
summer savory in sole cropping was between 1.32- 1.70 g.Mj'l, and it was higher in intercropping than sole
cropping (between 2.60- 2.98 g.Mj'l). The highest RUE of summer savory was obtained in intercropping of
summer savory with 27 plant.m™ and Persian clover. However, in sole cropping treatments by increasing plant
density from 27 to 80 plants.m™ cumulative intercepted photosynthetic active radiation increased but dry matter
decreased and RUE reduced. RUE of Persian clover, in all harvests, was greater in intercropping than sole
cropping. In the first harvest of Persian clover that had the longest growth duration (116 days), the highest RUE
was obtained in intercropping of summer savory with 27 plants.m™ and Persian clover. In this treatment increase
in dry matter of Persian clover was higher than increase in intercepted photosynthetic active radiation of Persian
clover. Therefore, this treatment was identified as suitable intercropping plant density considering RUE, Area

Time Equivalent Ratio and Economic value.

Key words: ATER, Clover, Photosynthetic Active Radiation, Plant density and savory.
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