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Evaluation of yield and productivity indices in planting ratios of

chickpea (Cicer arietinum L.) and canola (Brassica napus L.) intercropping

Y \ ..
S3goe Sl 5 (Solal 0

ol

(ENE Ol (1) pode ddomo IS 5 5550 b slies CiST (oo 53 (ke g sla ot Ls s Shes b AT LS00 . (w9 P (8wl
Fe-roy

38 315 slgzr b (Bl ol ST gl 7 ob B 50 1FAL Jlu 58 habo3T 3057 9 3956 bglive cudS™ b 351 yakain &
FONO co2) v o il Gl Camd ol B3lo T G slowd . 111 sad il Ol 1 (305 lo 3wl (53 59La5™ Iludions ol
= SIS e T Sl Ladiste (Sl 45 310 VLS S . Widg 9 Dl gy 4 (13— 2e5) 1+ +ie g YO:YO 0420
204518 8 o hos 9 4518 5l 3B (339 Aigy 98 (995 Sl (2,8 S ASLL Sluwy LSS (357 9 3458 & Kos (8151 9 5 Ko
S = S IS 5 51 4B Sl Lalisie (S s Wl o 410 5 Khos 9 dgy 50 BIE Sluwi (Aigy W5l D95 48 9 137
O S 1381 Ao 30 1A 9 YN i i 1) 399 1/1A (13057—095%5) YO:¥0 bl o 53 § 1/¥T1 0410+ Cudls” Comad 50 (90
4 3950 ol 9 (K= T/¥) o515 (omud o 30 o3 FYL (81510 LI ol Ofgie 4010+ bl S 50 13057 ol (Il culs”
o=l @l el g .05099 (K= /YY) a8 155 (o o 0 o9 S (1510 (13057—29505) YOI¥0 Culill” Cmd 50 Dglie digs™ Olgis
3 Shos § gt (3157 3 jhos (ol (SR (0lod 33 4> F1 D9 Cudo oo £ 31 bgloro iS50 Colly WG (halo3T
A9 98 (gt USRS 9 (5 SBASLE Sluad o181 457 w0 I 4 Egasme 30 .09 0D Jw s S o I oS dg5
209 ols” 98 bglso & jWhos gl 81 e 395 dawgd oo mle B pan (o107 9 odl 8 Sgn S 4 137

3203 (Sl Cod § 39505 I U (@13 b o p0 (Sl i Gl (S0 lg

Al I3l o0 Ll ki)l asl DL 1 o s Alie WO 1oy \ARZYA SRR PPy
(maesam1982@gmail.com)(s.S 451Ks) ol 51 LU ol 5 slys pske il e i oils sy dd ) il IS ant el Eils =)

Lo o ol HLstial =¥

K


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.4.1
https://agrobreedjournal.ir/article-1-77-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1391.14.4.4.1 ]

WY Olwe oF o5lad conn )l o Ol (21 p e dlona”

Gyt i 48 A3 Ol Jo 5 b e 9 3 530
dwslas (JJ.J—J;J_&-)QN()' 3 Gw—ds =)
IS L 5 3w b glies ciS” U551 L (Upasani, 1994)
(ilS Calies slatad s 3 a8 Cils CW‘
4 Ly o (VYA) s 6 ol S 53 ke o i
By (S — 5 0) 000 CB8 s
L ;s (Sarkar et al, 2000) o,La 5,8
S dils 0l S L s i b ghiee ST ) p
S (53 05 Sl S 53 Shoe o ks
Manjith Kumar et al., )Q\,l.(us})\_o;c,_g;;a
c&._&lfq_l:&uggug‘fws&ﬁja‘xf.ﬁ:;ui)\f
CilS Cad jls e 5 o8 pastli 3l o i
LT el Cows au (5930 — s =) YOIYD 5 #F¥Y
;\ucuﬁtu)\dgg_é\\,@_.éya_i\‘}_;;
)Jdéﬁjb}#ﬁ&bd})}@f&\ﬁb—u
A5 S el ol 5L CslS s
5—5 (Kumar and Singh, 1987) ¢ 5 5L S
J)ljfb}:u—dbj;-‘h}_l’uww)jw
ol (5 a3-ds ) VOYD Cils Cud S s S
Cs 3 4313 3 Shas M (8 jpast L 3l o i
OHLSar 5 ol 55 il Calibes glacus
IS b ydsne &S sy 5 b 5o (Tahir ef al, 2003)
‘)\JHJQ‘)—I{OL?JW‘JOEJ-&}J#L:
L bpliee S8 53 0515 (qd o 0 0 00
Jolie 3 5 CIE 6.8 CBNF) e 5 (BIVF) 3 55
ST et b L 5 o ke 5 3550 0l S
S - N RSN T AP SV CIPRVA &
S Calides (Slacad o 3 &S 5l Ol 50 Culs,

WJJQGJUL&LGCJ-U)J?Ub‘ﬁL}J’M

Yev

4oNao
St (2 Fter 3| (N Ol 4 bslinn 8
ar g () 558 3l (ol 3 2l LB (65,58
}QYW&ﬁ%QJQ\oM%u@E
Crot] ) ij;éauu\_,-b): ol 5 g il 53l
Zulfiqar et al, 2000; ) el yls, 55 5 gloso s
s ol — .(Mahfouz and Migwer, 2004
L Caltse 658 55 87 (o8 ok plowil (sla_ule5T
o Dslize diy 55 5 AL iy gl
praS (8 S b s S8 5 Olejen O 50
Cel g pdge ol 5 A o bl SoaSS L1y s,
CiS L s lin 53 bgliee iS5, s 20l 53
Tahir et al., 2003; Khan ez al., 2005; ) 5 55 oo )l

.(Klindet Andersen et al., 2007
LUl 5 r Sl U (855 QLS bslone 28
Sl i L g lie s 1 bie Sl ealind 1S
s, Sles 34w ay ;e godls il
Tiwari et al., 1992; Manjith Kumar et al., 2009; )
=153 0LalE Ol 5 (Singh Rajesh er al., 2010
a5 63k 6,8 5l b 5 oblg Sy
Ay Cd b u iy e g A0l Cadides i8S
Jeyabal and Kuppuswamy, 2001; ) das il 53l
s 5 b yimee bty ol s .(Banik er al., 2006
WS As S ;5 (Mahfouz and Migwer, 2004)
Sl s e Sl 353 LIS b glies S
(4513 035 0L S a5 g LSl dsle s, Ses
il 3 g5 IS s 5 Sas 5 655 5 5 Slas
ot (3 35— VOO CilS Cvd s ool 53
S it s 3 > Shas ity A 5
G (V2 0) cpny (6l S 1 SV 1 b g dies
aS 3l 0L 5o Cudle e li anlous 3 g Hls 5
}qug,wgdwguww,uﬁog
DL 5 6l el 03 51 o glis 05 55 oLS
byl ciS U5, L s (Tiwari et al., 1992)


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.4.1
https://agrobreedjournal.ir/article-1-77-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1391.14.4.4.1 ]

el (s B35 40 OLT O Gy ps ydo il
o ol A S ST a3 cslS b bt sluws .25 8
el 05155 e 0 bl Jsb ezl ¥ bl
Sy g e 3 Yl b 4 olS s 8l
C o eolg) ol 3 5 085 elesT ol s
S 338 Solas 4 pslin 5 o3kl 455 3
co)lg) S ¥V Y ula 05, 5 ((Sabaghpour, 1996)
eslizal ((Miiri, 2007) 8 sl 5 4 pslie 5 oy Lo 520
Bl s Ly asS Sl 5l s 8
05 LS VYD Ol 4y (VJpder) &S o
i bp S LSO 5 L e 55 055

7

Jrt s Slid s g0yl e Sl 5 4 SIS )
O 3l ey g sl s el
Slasl= 10l se 40) 6,8 C i glacass,
Ol a) o, o ol 5 Y5 2o /0 5 (o e
50lE a5l s b a o Jsb slasl ol
FIA Jslas b 5l 5 Sl sy sl 51 OLSS
A rl?a\ e
3 6 ) shass (31| e
O Sl 5 Sl Golal b e Ol
S Psge Dlasia 50300 5 3 Shee (515!
5 Ot S e el (51 S Bl oS

..... Gkind g Sla a5 3 Shas SLj,"

Ao Jlesl (6 58 Ol 40 000 S

SO 5 Jolime SIS () p Sl 0 a5 L
ol ot byl EsST s Laas £ b,
ol 5 S = s g LBy Ol ) sl
Caden lacns 53 LgT s Shee sl 55 Shes
A plsil b glies 228

by 599 3Mg0

oKl 53 VWAL =4 ely5 b o3 LialeiT ol

A Ol s O 5le Ol (65, 5LAST Dlddoss
eBlar Job s JLa v gLl 2 el
53 L3 e 51 e OY/Y Cu:,ijssﬂzm" A%
sobed g b ol S slaeS ol - b B
ol lasT gl jlas s plosil 1S5 5ler
el Rl sy 4 A Calii Sl
Verin SVOIYO BB (YOIVO iV e b ds s
sV Glac S 5 s (1S — s i 5 5 @)
N P e L S A REE
o (IS =5 ) VOIYD 5 YOO slaS 5 5 . sls
S ST sy S5 5 s ) A oS 4
=S P s B 1S s a5 )
D ST U 5 550 Ol 53 oSG iS Jola be 0

(VWAI=4+) o036 i o) S 5 ol =V st

Table 1. Result of soil analysis in Ghaemshahr Agricultural Research Center (2009-2010)
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Table 2. Analysis of variance for yield and yield components of canola in intercropping ratios

3037 4y G plis) ol sl Gy 3 poy 5 ol 4l 138 05 Gl 5 Shes
S.0.V e molie d.f Plant height No. of branches No. of silique.plant™ 1000 grain weight Grain yield

Block S 3 46.94 0.44 734.56 0.41 29098.19
Planting ratio .55 s 3 33.79 ™ 4.04 ** 6110.98 * 1.78 ** 1711986.98 **
Error (15 9 49.36 0.20 1003.82 0.13 30637.63

Total § gozme 15 45.76 1.02 1971.40 0.52 366599.61

C.V (%) Sk o - 6.30 15.75 17.23 9.07 10.77

ns: Not significant Sl gme & NS

* and**: Significant at 5% and 1% probability levels, respectively 1055 S 5 gy el sk 53 ls an o5 4 e 5 %
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Table 3. Analysis of variance for yield and yield components of chickpea in intercropping ratios
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Block S 3 7.73 1.23 1.89 32752.95 21796.69
Planting ratio .8 cus 3 410.64 ** 3.06 ™ 121.10 ** 17361.33 ™ 1837251.82 **
Error o 9 3.37 1.01 5.60 85844.92 32290.67
Total § gozes 15 85.92 1.46 27.96 61529.81 391184.11
C.V (%) Sl ok b - 3.81 22.61 12.18 46.11 13.79
ns: Not significant Jls gxe & DS
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Table 4. Mean comparison of yield and yield components of canola — chickpea in intercropping ratios

Cals o Chickpea > Canola 155
Planting Ratio Gy gl Gy 3 ONE sl 415 5 Slas Al sl Gy 33 5 Sl 4l lm a3y 4l 5 Slas
(135 B— 550 C) Plant height No. of pod. Kernel yield No. of branch. No. of silique. 1000 grain weight ~ Grain yield
(B: Canola-C: Chickpea) (cm) plant™! (kg.ha™") plant’ plant (g) kghah)
CCCC (0 —100%) 57.5d 25.0a 2274.7 a - - - -
BCCC (25% - 75%) 64.8 ¢ 21.8 ab 1687.3b 42a 2102 a 3.8 be 759.8 ¢
BCBC (50% - 50%) 71.2b 18.7b 1109.6 ¢ 2.8b 224.0a 33¢ 1649.8 b
BBBC (75% - 25%) 8l.4a 12.1¢ 441.8d 2.5bc 156.6 b 39b 17715 a
BBBB (100%- 0) - - - 1.8¢ 144.6 b 49a 2346.9 a
Ly (15 g sl Ao y3 sty ozl pelaws 55 LSD (503 bl dieas 657 2t Cog i (sl 457 ¢ oo 5 S0be O gt 2 53

Means in each column, followed by similar letter(s) are not significantly different at 5% probabilify level using LSD test

Yo.
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Table 5. Actual and expected yield of canola intercropping with Chickpea
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Planting ratio
(B: Canola - C: Chickpea)

.&lf-.~

(158168 — 5634 10)

Sl ) g0 3 Shae

Expected yield kg.ha™)

s 5 Shas

Actual yield (kg ha™)

Szl ) 50 3 Shas a5 G o281y 5 Shas 2alSTL 2ol

Actual yield : Expected yield

BCCC (25% - 75%)
BCBC (50% -50%)
BBBC (75% -25%)

CIRRBIVA - EVAT)]
SO O o =100
RO RO IR IVALEYAL))

586.7
1173.5
1760.25

759.8
1649.8
1771.5

+29.49 %
+40.59 %
+0.63 %
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Table 6. Actual and expected yield of chickpea in intercropping with canola

Planting ratio
(B: Canola - C: Chickpea)

.&lf-.~

(158168 — 5.3 10)

Sl ) g0 3 Shae

Expected yield kg.ha™)

s 5 Slas

Actual yield (kg ha™)

Szl 35 50 3 Shas 4 Cannd o8ly 5 Shas 28871 ol 53!

Actual yield : Expected yield

BCCC (25% - 75%)
BCBC (50% - 50%)
BBBC (75% -25%)

CIRRBIVA - EVAT)]
SO oo =00
RO RO IVAL RN AL

1706.1
1137.4
568.7

1687.3
1109.6
441.9

-1.10%
-245%
-2230%

Table 7. Effect of planting ratios on intercropping efficiency of chickpea-canola

Sy S Sl S s I o515 o 2
Planting ratio sl s IS S5 o S5 S ) o Gl s 1 0S5 3550515 i s o Total relative crowding
(B: Canola - C: Chickpea) (15157 18 — 5 35 10) Li canola Li chickpea LER RCC canola RCC chickpea coefficient
BCCC (25% - 75%) ERRRIACEVAT) 0.33 0.85 1.18 1.44 0.96 1.38
BCBC (50% - 50%) S oS oo =00 0.70 0.56 1.26 2.36 0.95 2.25
BBBC (75% - 25%) S S oS o (Ve - Ye) 0.74 0.23 0.97 1.03 0.72 0.74

Yoy
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Evaluation of yield and productivity indices in planting ratios of intercropping

of Chickpea (Cicer arietinum L.) and Canola (Brassica napus L.)
Namdari, M.! and S. Mahmoudi.?

ABSTRACT

Namdari, M. and S. Mahmoudi. 2013. Evaluation of yield and productivity indices in planting ratios of intercropping of
Chickpea (Cicer arietinum L.) and Canola (Brassica napus L.). Iranian Journal of Crop Sciences. 14(4): 346-357. (In

Persian).

To evaluate yield and productivity indices of chickpea and canola intercropping with different planting ratios,
a field experiment was conducted in randomized complete block design with four replications at Agricultural
Research Station of Mazandran province in Ghaem-Shahr, in 2010. The planting ratios were 0:100, 25:75, 50:50,
75:25 and 100:0 (chickpea: canola) using replacement method. Results showed that intercropping had significant
effect on yield and some yield components of both crops. The number of branch and silique.plant™, 1000-seed
weight and grain yield of canola as well as shoot height, number of pod.plant™ and kernel yield of chickpea were
significantly affected by different planting ratios. Calculation of land equivalent ratio (LER) revealed that
planting ratio of 50:50 (LER= 1.26) and 25:75 (canola- chickpea) (LER= 1.18) had the highest efficiency by
26% and 18%, respectively. Canola in the planting ratio of 50:50 had the highest relative crowding coefficient
(Kg=2.36) as dominant crop and chickpea had the least RCC (K= 0.72) in the ratio of 75:25 (canola- chickpea)
as the in dominant crop. Results also indicated that the interference type was positive and complementary and
the observed yield of canola and chickpea were not different from their expected yields in all planting ratios. It is
concluded that increased number of branches and siliques.plant™ in canola, in intercropping with chickpea, were

the main reasons of yield benefit.

Keywords: Canola, Chickpea, Competition, Land Equivalent Ratio and Relative Crowding Coefficient.
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