Journal of Agroecology
Vol. 12, No.1, Spring 2020, p. 143-159

i

$309LS (ol oy & i
143-159 p 1399 ,les d oylais 12 ul>

L b g oS s (Vicia faba L.) b s o) 3 Shes (gl 5 3 Shos L5
(Tritico secale L.) 4 &z 5

4@—: 4«1:\5‘9*34515.7 L;L\éj J-:FLM‘ AZL’J#| LJ?J uldj".w 4:-9-&
1398/04/23 51 5 g0 50
1398/08/14 - 5 4,

ccisS , (Vicia faba L) ML calisee a1 5,Slas (slinl g 3,Shas b5, 1399 .0 e ¢ ) cils 5Ly ey L yol ey 59w
143-159 (1) 12 « ¢;,9LisS wliiipge (Tritico secale L) s 5 b byl

2>

Tritico secale ) A5 L o3l (s ymw bglse cuis (o (Viciafaba L.) Mab calises pl3)l 5, Slae (linl g3 ,Slas o)y yolatods
elyd Lalay 1396-97 clyj Jlo 53 duog)l olKiily (659l 0aSiiils (lisios deyjo 53 5,S5 dwr b (Sl JulS (clacSsh 7 )b I s (L.
bS5 dige oy + Sty 5 Bl G o8+ Sy 5 Bl ool 8, + IS 5 B Jhias o5, + Sty 5 bsloe cuiS Jeli oo
adllas 3550 Slao y 4y sne T bglote culS g ML pB)) 51 S,y 5 Sy 5 Rl cuiSegigil (g359) o8y + Al 7 ML <S5 o8
3 Sledgm g aild 3 Shas g iy 100 159 cols ;5 by slasi gy y3 pli slaws ¢l Jobo cagn glisy) MBL ady 0,5 Siid (59 5 2w Slows)
g asly 5,Shae cails 1000 59 caliiw > ails sl calinw > dodiins Slass gy 1> dliis S bt Jobo gy el Slio Al 5 45 9 MLy
L5 xpeyie ;5 a9 400 WK 5 (ol g g 20 MBL (gl (el S )3 oL g3 i WS izl St 5 g MBL oL 9 (<S0jlgm
(LS 5> p,85kS 22874) SG5edgm 5,Shas o (HlSa 53 p,5 LS T035/4) ails 3, Shas oy o 3l L5 ISty 15 0L 390 55 guls .l 48 5
b o s ML Sojolsns 2Mos g il 3 Sl (i A ol gigil (6359) o8y +ellSuiz 33 5 A o) + Al 5 bgle S )3 o iy
MaLy dudy 0,8 Sid 59 90,5 Dl oy sl Bl WS 5 b bgle cutS )3 bl o8, 4 1S 13 p,55ks 8356/5 5 3554/9 . Sile
oAl cusS 51 p,S 004 50,5 11713 b s s )] opyieS g S 5 b bgle S (o ool o8, 51 (p,85 1L 50,5 5ae 203/4 L s )
S laylas clp lime (YL 9390 Ol i bolste cuiS clajlews oled )3 (LER) aoj (6l Cand dol Comnes Bl bLs 3,
D9 dpog i 5 b bglo cutS (ol 15 o a5 dol cawday oli g Jliawd (aud o)) 51 ya b ds 5 bylse

0w Sly Cams < b IS Gl (659l cls 5 Slas «ogmginy 0,5 dluss 1 glS (aojly

4S ol W o Mol oLS (Tritico secale L.) Al 5

Secale cereal ) )lsl> 4 (Triticum aestivum L.) pui3 3 j
e buly b s (oYL ()85l b was Jols (L.
Slogad g Laglon 4 Cwglie g (Sutd loju dlox jl e
Sl cp 31 olul  (Ansari et al., 2018) wsb o ely; wgllas
g5 g cutS o aw FAO 3 (oMo 2017 JLo )3 005 pitzie
Osebeo 18156 5 1S yselso 41T Joloo sy A2 5 S
gl 3 ol cuiS 0 waw ¢ (FAO, 2017) coul o 3,155 o

doddo

iz 09,5 il 5 (53955T5,8T ) (lid)lS (st i -2 51

R PSR INL I PP I T NN K ST W

Ol&izils o g5 yolisS 018l (B Siij g Mg swdige 09,5 ,bokinl =3

) o))

ale 5 hysltS (hjeel 9 liiod S50 (£l 5 (£)) G5 skl -4

el (GBS sk sy 9 Ghisel «liios plojl (llS plil el

(Email: e.rezaeichiyaneh@urmia.ac.ir : Jgiue ot g =*)
D0i:10.22067/jag.v12i1.81918



1399 5l « Loylos 12 odor o(53,0lisS ol poy 4yt 144

» (Bo et al., 2018) 355 o (55;5LiS (5,0L 5 Jyuame
adS o )b pxe Bl balowe cuis” a5 ol ol @l Koo auios
5 aliw sl il Job gy glas)l) S 5wy 350 Ol
Wb Hlia e i)y il i i ) dodiiw S (p yo e
yiter 45 9oy sl (sl 2,Shos 5 b > Sl
Sl al 5 )Sles (pyieSs Rl cuss Al 5wl 5 Sles
(Vica villosa roth L.) (clases |5 Sl b dl 5 byl
95 59081 e ely; byl o (Salehi et al., 2018) sl cowda
959 L (Triticum aestivum L.) paiS bylsce oS (colas]
Sacss 4S5 5)l5 atlye wed Lalys s (Cicer arietnium L.)
dorliiiw dlaad 5 0955 aily 3 Slos igy > by dlusd gy o M
oS 5t cou puiS Al 5 Slas i )3 &l sl aliiw
o g3 &l 3Slee (i o ooty N385 B S il
(Javanmard et al., 2016) ceisb s Lalls cuiS 4 465 ¢
aS a b 0ol Ll MBL g puiS 5 ySlas g My yiulj8l awyp 40
S0t plali8l el Wlgioe Slgen g OME (o e Jolos
bolses cuss j> (Xiao et al., 2018) s54 bglsee oS i
3ySlas pgmginy b Ghamjon ) lie (Bl 68 93 olyen & g2
D90 e ad Ay CudS goi cpl &S Jbbyd (sl ialst MBL il
Phaseolus ) Lyg byl cois,s (Mouradi et al., 2018)
4S 15 oyl3S (Sesamum indicum L.) s’y (vulgaris L.
Ylainl yol oyl 48 ansly douS (goy p (iuto il Log) jous
Ghale ) wil oo Lugl )3 (978 (SHST sl Canols 3929 Judsay
coiS slacu sy , s adss > .(-Noyee et al., 2016
@l Jdsas (LERY) (s (52l o 8 g Lug) bglsve
S o 0amd i 48 09 Sl jud (SIS JeeSS g Jured
pll jl Gan .(Nurbakhsh et al., 2015) wib o bolo cuss
Ly by lsee ciS ) MLy cilises plB)| sy il Limgls
Joaz 13 jl S 5 op el 4 obcwn jglaied IS 5
4oyl lomgcl Ll )3 (o jloslitl S g 5 Slos Sl

..)9.3

W s, 9 dlge

1- Land equivalent ratio

(Ansari et al., 2018) cudl 034 1S 152 16000 51 i

3 g py Sl 018 ool ot gt (pogd S Jlam g
Majnoun ) sl b3 (=hj OLLS (m (ol ol
clag S L wjen blBa oS oyl . (Hosseini, 2008
sbajls pials 5 SB (pdols (il 3 (g s eaitS Cus
olels Ly gl o )bl red 4 iyl (g 350 i (glaildS
s394 oy oLl by lste S slapiun 5 (=)
Li et al,. 2018; Rezagi-) 13l o Lis (clasls (clapeS) o ot
4blo b dlwcss, als (Vicia faba L.) Msl, .(Chiyaneh, 2016
15 5l Gt a0 cosl (San o @iy glis)) a5 030 JBg5 g ],
2 Ml Sl S 5 s (69Mee 2017 Jo )3 oy 55 52
o5 gl 41840 T Slas adg g iSa oudee 2/463 dq0s
2 ol ol g g culS ) e rizen Sl 00 25l
171882 2y L LS i 81217 s ooV 2017 JLeo
(FAO, 2017) o 015 L3 o5 Yo

8 ) G 4 ol Caner BRI L Cond 023 iy 1]
5 2t cosel 4 e (099l 2050 Jlo )3 485 5)lhke
ol (55y5liS p3 odes Lille S ey Clhlas JalS
sl Sl yaie S g2 P bB b DY gaze g5 GiljE)
Sl 00 a3l Cnnlar e (o)l g (65)9ltS axwg
(Bedoussac et al., 2015)

bl a5 25l oy Sy 5 55 o0 1 il
Ayl A 92 (=l slaiwe) Soge e oIB ln
L g5 cuiS jl canl )yl bglses cuS . (Dwivedi et al., 2015)
(Chenetal., 2019) _<cl,; Jlo & 3 5 Ko S jo 0lS ni>
» b Srae alS 5 alS Jpame My (il esl oS
bl cuis gLl ;I .(Streit et al., 2019) sei oo oyl slod
5 CxnS dgaty @ Sos )3 LS dbml o Shes SRl 4 Glgioe
o Ll Blual plo g Ol Gpae flosily il33l oY guase couiS
(Nurbakhsh et al., 2015) >,5

§ e 1550 5 S byl culS o 1555 ol Singy
Al e o dsly )3 3y Shee il Sl slosoly cp )i
(Zea mays L.) )5 bglsce oS .(Soleimanpur et al., 2017)
9 @y als 5, Slee yili3l ecel (Glycine max L.) Ly 4
g YU ol dn oo oS ol 0 Lga jo ags ilsél



145 58U il sl 3 Khos (sl321 9 9,5dos 2l 5!

9 Sl dmyd o (S5,b bawgie . yal b yd w1 (6 y20 1328
03,51 1 gz 5o Gialesl Jlo 53 gl sy oo prud Cgho

] 005

U byl solaiear 1396-97 el)j Jlo y a5 )

ML o8y i 9 ey 3 )Shas lipl 5 5 Shos yy bgloe oS
deyio ) S aw L ol Jol5 slSsl )b oo
45 Liblhin Jy b L eyl ol 5L 0 Slaon

eyl g aads 57 5 a3 30 Lldlss (oye @i 24 5 an )

1396 -97 Jlw ;5 dpog,l (1o (vl Caghy 9 &1y 423 ¢ S8y (nSlo -1 Jgu
Table 1- Average rainfall, temperature and relative humidity of urmia, Iran during 2017-2018
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Table 2- Physical and chemical properties of the soil of experiment site and manure fertilizer

o e A Eolin g
Texture  Kaa(mg.kg?)  Paa(mg.kg?) Total N (%) matl:[%?ré&) EC (dS.m™) pH
S Ao 308 14.33 0.03 0.1 131 7.72
Soil Silty- Clay
b 2
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Table 3- Analysis of variance (mean of squares) yield and yield components of triticale in intercropping crop with faba bean

varieties
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** and "*: are significant at 5% probability levels and non-significant, respectively.

YBL 06,1 b bglsen 5 (alls CudS 3 A5 3 Shos (slj1 5 3 Kbt ke dumlio -4 Joao
Table 4- Mean comparisons of yield and yield components of triticale in pure culture and intercropping crop with faba bean
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* Means with the same letters in a column and for each component are not significantly different based on Duncan’s test at P< 0.05.
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Table 5- Analysis of variance (mean of squares) of studied traits of faba bean cultivars in intercropping with triticale
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S.O.V. d f) No. root weight of Plant Pod 9 Noee esr 100-seed Seed yield yield a b
nodule root  height length Pods No. P weight
nodule per plant  Ppod
=
Repl)ic)g;tion 560.4* 0.11* 68.4* 0.6"s 1.90s 0.2ns 25** 401905.7*  3568893.3** 0.03 s 0.02*
s
Tre;tr“nent 11 1542.7**  0.15**  1725%* 350** 115%  1.3**  886.6™* 447371.2** 2021174.1** 0.13%* 0.01%*
s
Error 22 131.1 0.03 17.9 0.98 0.9 0.1 63.8 74086.6 549266.6 0.01 0.001
s
C”\';”(('J/";” B 6.6 24.9 4.6 6.1 14 8.8 6.25 9.14 10.16 6.4 7.7
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** and "*: are significant at 1% probability levels and non-significant, respectively.
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Table 6- Means comparison of studied traits of faba bean cultivars in intercropping with triticale
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(mg.g7)
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Shu'hdu 117.3f 0.39° 98.7%° 12.4% 9.1 3.2°f 121° 3419.7%  7927.1*° 1.58%f 0.4°¢
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Lyl
Intercropping
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eyz
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] s
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* Means with different letters in a column and for each component are not significantly different based on Duncan’s test P<0.05.
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Table 7- Land equivalent ratio (LER) for seed yields of triticale and faba bean in intercropping
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Introduction

Intercropping, i.e. growing two or more crops together on the same land at the same time. The intercropped
legumes/cereal systems reduce inter-specific competition by enhancing complementarity/facilitation processes
thereby improving the exploitation of environmental resources; on the other hand, it has led to improved crop
production, which is due to greater efficiency in the intercropping system. Salehi et al. (2018) in intercropping of
triticale with annual legumes reported that the highest plant height, number of spike per m?, spikelet number per
spike, grain number per spike, grain and biological yield of triticale were obtained in the sole crops but the
lowest economic yield of triticale was achieved from intercropping of triticale with vetch, respectively. The
purpose of this study was to investigate the response of growth, yield and yield components for different
fababean cultivars affected as in intercropping with triticale in order to achieve the most suitable combination in
terms of maximum yield and land use efficiency in Urmia weather conditions.

Materials and Methods

In order to evaluate yield and yield components of different faba bean varieties in intercropping with triticale,
a field experiment was conducted based on a randomized complete block design with thirteen treatments and
three replications at the Research Farm of the Faculty of Agriculture, Urmia University, Iran, during the growing
season of 2018. Treatments were included sole cropping of triticale, replacement intercropping of triticale with
five-faba bean varieties (Mahta, Histal, Feyz, Barkat, Luzde otono and Shadan) in ratios 1:1. Triticale was
harvested when spike turned brown and different faba bean varieties were harvested when the first pod of the
plants fully matured. Field data were collected by cutting 10 plants randomly from each plot and vyield
component of each plant was considered as the average for each plot. Analysis of variance (ANOVA) was
performed using SAS software; version 9.4 (SAS Institute Inc., Cary, NC, USA) and significant differences
between treatments were compared with the Duncan test at P<0.05.

Results and Discussion

The results showed that the highest plant height, spike length, number of spike per m?, spikelet number per
spike, grain number per spike, grain and biological yield, and chlorophyll a and b contents of triticale were
obtained in the intercropping system. Also, the maximum nodule number, nodule dry weight, plant height, length
pods, number of seeds per pod, 100- seed weight, seed and biological yield, and chlorophyll a and b contents of
different faba bean varieties were achieved from intercropping and the lowest amounts of mentioned were
recorded in the sole cropping of both plants, respectively. The higher seed yields of the intercropping systems
compared to the sole cropping were probably due to the better use of environmental resources by balancing inter-
specific and intra-specific interactions. The average chlorophyll content of both plants in the intercropping
system was higher than the sole cropping. Increasing the chlorophyll content in the intercropping system was
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attributed to the better availability of nutrients, light, and water. However, the partial LER of faba bean was
higher than triticale, indicating that the former was the dominant plant in intercropping patterns. In addition, the
highest LER total was calculated for intercropping triticale with Feyz faba bean (2.2 units) and the lowest total
LER (1.9) was computed to the triticale with Barkat faba bean hat represents an increased advantage in
intercropping than sole cropping.

Conclusion

Our study showed that the productivity of different faba bean varieties in intercropping with triticale could be
increased by environmental conditions. The maximum seed and biological yield of both plants were obtained at
intercropping. The LER was higher than one in all intercropping treatments compared to sole cropping systems.
According to the results, it seems that the use of the intercropping system is remarkably effective to increase the
economic income and land-use efficiency.

Keywords: Chlorophyll, Grain yield, Land equivalent ratio, Rhizobium nodule, Sustainable agriculture



