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Evaluation of yield and productivity indices in planting ratios of

chickpea (Cicer arietinum L.) and canola (Brassica napus L.) intercropping
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Table 1. Result of soil analysis in Ghaemshahr Agricultural Research Center (2009-2010)

Colda
o e ) ST A b S
15 4 ga5 et Sand Silt Clay Y N (P205) (K20) (dS.m™) Al
Depth (cm) (%) (%) (%) Texture mg kg mgkg! mgkg! EC x 107 pH
0-30 62 23 15 ‘5;“{)5 0.27 5.5 290 0.88 7.7

)JAQ;JJ_ﬁlA;YaacL}_BmQ_:S);B 4_3;
A S 5sB 48 s Slee Ybb 5 Lalls ciS”

NS S Y
Yab x Z

ba
K =
P W Y T ) (¥

A oalital 5l gy Sl 4 oS g
.(Mazaheri, 1998)
Y Y

_ A B
LER =5 + —Y (\)
AA

BB
5 Shes Yb o b s i )sAnﬁ}f:JﬁL«;Ya


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

[ Downloaded from agrobreedjournal.ir on 2025-12-12 ]

[ DOR: 20.1001.1.15625540.1391.14.4.4.1 ]

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

.(2004; Manjith Kumar et al., 2009

Sl e 1 g CalS Cadides s
o (Ydgdz) wsls 157 o 3 slaas s sluw
L (1587=5 555 YOV Cils Cmd 4S5 55 0L
L) S el ciS o 2t /Y S0k
Sy s oo parli sl o 1S (glyls VA uﬁi“‘:"’
VOO Ci Sy o e la sl L 8 s g
S Sl St s e gl (135-3,50)
Sl aS ol a5 L (Fgd) Csls (Vo)
5 e S s IS o A
Ol S 53 5 by AL ) A eslin
o) ol (Soetedjo ef al., 1998) 3,15 J guames 5 Shos
Slacad 3 13I8 o b slaarli slaw ool 58
Sl ps Cde 4 Wl g o b g e CiST Cadiies
S o5 S50 53 o s 4 ol gl 2>
S 550 byline 2 51 ol LS 2y
CilS glcad s 1}150156,\..»)@,2;45.@\{
S i eslital e (1508 —5 5 55) B+ 204 5 YONO
=P slraLislaas ol sl s uld ) & AU
o Cnl o a8 glacas plw 3l 55050
s & o p glawtls slaw il 1 55 Oliises
WS IS 255 L b sline iS5 1ol e
Kumar and Singh, 1987; Manjith Kumar et al., )
Mahfouz and Migwer, ) ;s Ss g & 5 ies .(2009
oy Sl e glaod 36 pds 5 (2004
NS LIS b glone ST 53 5 0 lg gl
Ales S

s e sl o CBE Gl glacs I
35— Mo o—ne ST 505 a5 g 5 s
PXCHERDIFPSCSs  IFSCNSARN( P g7 W PREES)
Ghols e 5 an (5S35 50) VY il s
S yn NS 3l (VYY) op S 5 (YO) op i
L (585 5430) YOVO Clils s L 8. Ls g
L suls mime Soslis 4 g 55 CDLE YA KL

Y¢a

Kb: Ybaxzab K:Kabe
Vg =Yy € )

Kb 5Ka (oS5 i g b K el ol 5
3, Shee Yab b 52 45,8 (S1,5 (i oy 8 o
bS8 s, Shee Yba b ylie cocly yoa a5
au}fajﬁw%ngbb}Yaac‘L}l&uubj
Zbajam';,b}l;u@.,w.}Zab (Al CiS psb
Azaab 48 b glie S

SAS a5l (sj.;j\ Laosls Judoed 5 4 55 Cogr

EXCEL ,1;3! ¢ 5 j| La IS (= & » 5 Sigma Plot

Cbadloes LSD 55, L La S0k duslie i o3lizal
Al Ao s ey ez ela 5 5 0

A Ll Calies Gladd &7 5l Ol s

0 Jgoem) s 3 535 a5 L)) s 513 e
A CiS 5 (158 -5 550) VOIYO Clils S
il VB9 S AV/FF L 5 as (1) e ) 545
.(’FJ,.x_?),u;ﬁbbbuﬁtw,\ajﬁ,djmﬁ
35505 o8 B,y il e 4 Wi e s s
(148 =5 5 3) VOO CilS T )3 55 o (6l
dwy oo 45 4 .(Mahfouz and Migwer, 2004) L5\
oRIP sl s IS CalS Lo eSS
LS Az 3 5 ALE iy Jls a5 34k
S a5 &g ] 5o 3 VY/OY 5 Y /FY
YONO® 50+ &
;j.l:&utgug;f_“djgu(m_c.-gsf(l}lf—:ﬁ)
Cde s Ul e 53 1S @5 g i) bgliee iS
bplie ALS ity 530S 55 Ol plis,l 0
Shyls (Vv ) 158 alls o iS do a il

Z\SLS\ A HEE

< s,

A ;‘OJA o~ u;‘)‘J. ;ut_si\ €;

Sachan and Uttam, 1992; Mahfouz and Migwer, )



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

[ Downloaded from agrobreedjournal.ir on 2025-12-12 ]

[ DOR: 20.1001.1.15625540.1391.14.4.4.1 ]

..... Sotns g gl ol 55 Slas b5H1"

,bjl&ﬁw@hﬁndusz\ﬁ;ﬂwé\k!):ngwdli)qukd—\‘ Jad>

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 %

|_}L§L1L}l&gﬁ@f)))}i&)lﬁﬂ‘é}}p}@éb)ﬂaﬁ—?djk

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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