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Effect of planting pattern and fertilizer source on agronomic characteristics of linseed
(Linum usitatissimum L..) and chickpea (Cicer arietinum L..) in intercropping under rainfed
conditions
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Table 1. Average rainfall, temperature and relative humidity of Nagadeh, Iran (2016)

A oLt AT «» B R Ty R s <
Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun.
Rainfall (mm) S 45 147 59 138 382 646 38.6 12 2.7 2.2
Temperature (C°) L 151 10 -1.6 4.7 27 3.6 10.7 225 20.2 245
RH (%) sk, 57.6 693 71.5 851 826 734 64.2 59.4 51.8 56
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Table 2. Physical and chemical properties of the soil of experiment site and vermicopost

ol Sl B ol Sl B s IS 05 STl SN
Texture Kava (Mg.kg ) Pava (Mg.kg ) Total N (%)  Organic matter (%) @S.m™) (pH)
S -
. o 242 117 0.09 1.09 0.52 7.75
Soil Silty- Clay
e 03 - 2.61 3.10 3.82 8.69 4.08 8.15
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Table 3. Mean comparison of plant characteristics of chickpea in intercropping and fertilizer source treatments

el glaslas
Treatments
i Sls dlss Sl
b gline glacans Biological yield  Seed yield Szt 5 40 ails 5 Shee s S S sl 4l 5
Intercropping ratios (kg.hat) (kg.hat) Expected seed yield (kg.hal)  No. of rhizobium nodules  Protein content of seed (%)
Sole cropping LAl oS 1798a 629a 629.0 28.5d 15.3d
1 row chickpea : 1 row linseed <S5 Cusy oSG s s (s, o5 b e 1303c 430c 3145 38.3a 19.8a
2 rows chickpea : 2 rows linseed oS5 Cusy 935500 Cusy 3 byl 1395¢ 452c 3145 34.6b 18.5b
4 rows chickpea : 2 rows linseed ¢S5 Cus, 93 1300 G,y Ll b shies 1527b 513b 419.3 34.0b 17.9bc
2 rows chickpea : 4 rows linseed v Cusy 3316555 Cus, Hler byl 1160d 377d 209.6 31.2c 17.4c
Sidm s Ses i3 Sl
355 gl Biological yield  Seed yield oy Sre S sl $ls s
Fertilizer source (kg.hat) (kg.hat) No. of rhizobium nodules  Protein content of seed (%)
Without fertilizer 355 o e O3 126¢ 439c 29.7c 16.3c
Biofertilizers E Y e 1403b 478b 34.6ab 18.1b
Vermicopost G 3aS (33 158a 514a 36.2a 18.9a
Chemical fertilizer olhed 358 1492ab 490ab 32.8b 17.8b

Biofertilizer: Azoto Barvarl+ Phosphate Barvar2+ PotaBarvar2+ Sulfur Barvarl

Vosi s +Y 0L by + Y50k Slid + 1 555k g3l 1 5 38
LI 5ol e DB Ao ey Jlez] c]a,.:):LSD 5031 elol ez S 2ie o (sl .\fg_u;,_égpo};.u,a,;
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Means comparison of plant characteristics of linseed in intercropping and fertilizer source treatments

stelesT glasles
Treatments
S5 g > Shas als s Slos sl 355 415 5 Shes sl 3550 855 3 Shas 3 Sas
b oen glacans Biological yield  Seed yield  Expected seed yield 613 ey Expected oil yield Oil yield
Intercropping ratios (kg.ha') (kg.ha't) (kg.ha') QOil content of seed (%) (kg.hat (kg.ha')
Sole cropping LAl oS 3571a 945a 945 34.35d 325.0 325a
1 row chickpea + 1 row linseed S5 Cus, oSG s b Cusy o5 byl 1975d 509d 4725 37.70a 162.5 192d
2 rows chickpea : 2 rows linseed <S5 Cusy 55 13550 Cusy g5 b e 2492c 636¢C 472.5 35.74c 162.5 228c
4 rows chickpea : 2 rows linseed oS, ; Cus, 55 13 55w Cu sy lgr b gl 2345¢c 594c 315.0 36.18bc 108.3 220c
2 rows chickpea : 4 rows linseed s g Cus, 53165, 5 Cus, Ll b b 3030b 796b 630.0 36.88ab 216.6 289b
S5 gm > Shas als s Slos 352 SNes
358 b Biological yield  Seed yield Gls ey Oil yield
Fertilizer source (kg.ha') (kg.ha't) Oil content of seed (%) (kg.hat
Without Fertilizer 355 o e O3k 2381c 603c 33.6¢ 201c
Biofertilizers ) 355 2682b 700b 36.4b 253b
Vermicompost o30S (33 2958a 794a 37.8a 298a
Chemical fertilizer wlesd 35 2730b 692b 36.9b 254b
Biofertilizer: Azoto Barvarl+ Phosphate Barvar2+ PotaBarvar2+ Sulfur Barvarl V595058 s ¥ 5 55b s + ¥ 5550 Olid + Y 5 55b 551 me 3576

LIk (613 e sl o ys gmy et o 53 LD 85a5T by ecizen &5 220 U3y 61> o7 oo Sile D55 52 5
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

Y¢


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

WA e ) o5l (00 5 S llar 011 215 e alaa”

3, ke o 2S4S sl Ol La Kk s lie
Cady G188 5 sy &G bshine iS5 8,
Al S by 5, Sas o e 5355
2 55 s 3 Shee (F Jpda) AT Cusay
53 Ul 5y e 5, See L arglie 53 by les 28
VS n s S5 Y s Y A ciS o S
s Lo y3 YOI+ 500N YA O/ 5 5 4 5 o
353 r ke 45 dns o DL b g0 () 2
uauw;\;_;ﬁougch_ﬂb\,ﬁsﬂ
5, S il s a8y e g S5
3, Ses U aslin 53 bglies S8 )5 555 e,
U5 S35 L s sy 03 28 sl s 4e
e o Il U ple e 1 oS
25 5l pamais Sl ol 3 6 A8l ol
R PR SIS W Y g W POE I S P |
s 4l gy Sl 5 sy 3 g el § g s
uzjlj_?}gwjflag,;,,s%uumﬁ.@\
el el iS5l ey s Shas o VL &8 s
.(Seyed noori et al, 2016) T Cows a5 s
Lot 31 (sl me D55 5 5355 e o
ol s odalins 0ls 89y 5, Shes 5 s s
5o ik 5 o meS 48T sl oL e, Kl
Al e a b s b 5 Shes
350 LS (ayy e 5 (555 5 e pts)
O e s S Ay a5 ey (F Jpl )
S5 5 gt ol S o S (s
Sl kB SR e BB T sl oSS
S 4E ol 3 SIS bl o 1o s T
T ladul C v a s, oSS Olals s
(s S S (i 5 o te) 103 84S
€5 5 g 39S Ay 2 Sl 55T 0 S Il
ATP b 5 o0 5 b pmel g Sl > 2870
oo 3l e 3,8 5 8 ol il
L4’ Glas a8 Sl (A) T 0 57587 suas S5

Yo

L i, s &5 o0 o Sbosos o (s 355
O e Sl polis i ol S s o330
ol P e lcaly ) A, 58l g aad 9 05 A
035 oy s > 55 5 5 s 5 Shas
SRS s Lls gl s 35 jles 535 Sas
Corsh) PalST s 4 gle joblie (o s LG
ole Ol ohLS malS Eel a8 sl S
2y g 3 g5 olS (slaady; Lo s
SLaslog 53 4ls oy Sl gmmn 4 313 DL s
3 reeS 3 sl S8l i b gl
iS5 Al S Sl A ails s, Ol
Jole 3550 s, 65 1S 5 sy G bl
g il a Sl a5 L U(F o) s
A ess s e, SR Eel LlS .
Lgliee S 3 alls oy (Al s 4 du ) e
5 U ke ol 61 0lE Ul Rl e o
se3y e pole Ol (5l oS (2, 015 3 e
Lo 8 0w WOT m5 57 5 e pamaded Sl (al 3

JL sl ga = 8 1 5aSls Lol ys g b
SR el Ll o O 4 ke 31 (55 55 31 m
WL, 5 0ls, LT b g ldee St )5 35 4ils 29,
S 4s 518 55 (Rezaei-chiyaneh et al, 2015)
5 i bliee iS5 0l T &ls 25, O
A8 315 0L b o Sile dglie gl 5 g alls S
ML&)L“;@O_'&})JJ':»@J:JJQJ?JGAJJ
9 ;._w" *)3}5‘)\4:33@‘}‘31&;(};;}%(&9)
L3l 8 Gdm a5 glewd 35S Hlad
) SLa3 S 3 e S iy oo aia (F Jgu)
5 S andnl 2l 5 b 5l JT las S ol e 4
S ole e bl Ll 05 g0l ol 2
QPC(stj)‘&AT)JWVSﬂu}JH

Ll Syl ey il


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

P AR OIS 5 sl ey 3557 an 5 281 (6 S 3"

.(Heldt and Piechulla , 2013)

O3 Sl g e S M a8 015 UL s

F byl oS 55 (+/M) &S (=~ LER)
O s o Ll 53 58y Y 1S5 s,
CiS 53 53 (IAN) s S LER STlus 958

35S Jled ya o Cny P Sy Caay ¥ bl
o S (AT 5y b el sy gl
S a5 YL s L S5 S
bogdies CiS 516555 4S5 gad blial i Ol o0

O JSK8) ol dy St Sl o b

Land Equivalent Ratio

RESICE =]

04 -

0.2

08 -

0.6 -

1.19

0.49

0.7

Chemical s 5,5

Biofertilizer _aw; s,

Vermicompost R A1)

Without fertilizer (Control) aslz
Without fertilizer (Control) REY l

Sole cropping _als 25

1.2

0.67

1:25

0.69

Biofertilizer _am;s,5

Vermicompost o ymas” ajs l

1.24

0.56

0.68

Chemical a8

row chickpea + 1 row linseed

OS850y ey S

AT w5158 Jial 0355 0 oS 5 Sl A
\—“gﬁﬁr—““)ﬁt‘)"d HTWJRJA\_:

)ssf}fﬁw\gﬁ.ujgﬁg.gbw\
g Ly S sl p el a5 5 S
54l GalS oS il skl s 6 ST

Sl Sl S 5 Sl 5l s Sl Esly

OMQ&&G)aM@}&ﬁ)W)JJﬁ-y
chL;,)‘Q_aT‘,A_..é.\;;La e ole LS 5
cj_ptoh\ﬂ'«gi_?-ajﬁ_a{.bj_&@}_;i;ﬁ

3o o0 &S 5 5m adls 53 Bsy Ol il 3l Eels

1.48
143 139 14 137
0.71 0.63
0.65
0.68 0.65
0.85
078 | |71 [ | oes | 072

Biofertilizer _am;s,5

Without fertilizer (Control) asl2 l

Vermicompost < ymas” ass l

5 yhan) 4314 s ks 93

e
st 2ss

Chemical
Without fertilizer (Control) aals l

1.44

0.62

0.82

Biofertilizer o 3,8

@355 Glales 5 b gles sl
Intercropping ratios and fertilizer treatments

6355 ¢85 blin Gaians Slasles 53355 5 S5 wls s Shae (sl JS ) 5200 S - S
Fig. 1. Land Equivalent Ratio (LER) for seed yields of linseed and chickpea in intercropping ratios and

fertilizer source treatments

.(Gholinezhad & Rezaei-Chiyaneh, 2014)

S it bslien slajlag 53 ST e Sl Do
O G b g hbes L2876 5 odias Ol oS 5 ¢S
CiS il o b g hies Glatis opl yo 23S &S5

Al

1.41

0.65

0.76

Vermicompost < yea” a0 [

2 rows chickpea + 2 rows linseed 2 rows chickpea + 4 rows linseed

sadias 43 e e

1.47

0.61

0.86

oty

g

Chemical

0O Linseed &5,

1.55

0.89

0.66

Without fertilizer (Control) asls [

4 rows chickpea + 2 rows linseed

B L B N

1.48

0.87

0.6

Biofertilizer _a;s,5

1.39

Vermicompost < yea” a [

O Chickpea s 5

1.4

0.81

059

Chemical

43\.\»@\,_“‘1’}_&»;_:5);6}&;0%

BE LS_ij'q-LERa_f.\_J:qui)lj'_?sj_bﬁ
S S aldalow 5355 353w 31 SYL dlaalw

S Ay G e St Pl sps L byl


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

WA e ) o5l (00 5 S llar 011 215 e alaa”

Lsub}{du)Lo.g‘J) wﬁ:)bl{jﬁlﬁ ‘b}_laa ois
(Vafadar-Yengeje et al., 2017) gla—s 5 T

Eya——p P NTAN w by L3 & S

4.JS" ;5 (Gholinezhad and Rezaei-Chiyaneh, 2014)
352 50 3l e 3 Gl p o e gl (Sl
dﬁjmwbj_bug._;f&\)l_fa.gmqma\f

J..&L»L;e ;.uS""

S5 dom

5 bl ol 75l 0l JHle3T ol s
Al 355 58S 55 ol 55 Sl a1 38 £
SO 95 als s Shes o b dizdls (g ls gne
31 a0 S Lol ceT Csw T Lalls s
S 5SS i LS cb.w,);om:?
o SIS s 4 (g 35S Ol ys Sl G o
(o sl S 550 L ST Joline (1531
O35,55 (SIS (Grsbelisd 5 oUgeso g
L5 5 S aydeal SRal (Oliud S 515
(S o) Ay S s ol 5 L0 0y 52 10
o (Rl Ll (6K 5 el 5 5 ¢ eS|
ORI el g 55y SU L 5 edd glle ole
e d3 S a5 8 gs o ama s, Sl
(5355 e pla balie 53 5 CowgaS (5a)
Lyl s 53 55 53 p ALE Sl sast 3 g Lol
Bl 53 (AT 30 550 4 o 5 bl ply o
(5355 mlin e DI 35 i 5L 5 el
355 g 2l S Ol (o0 (S S 205 2 55 4
L LT 58 eslizul a5 (o)l g (S5 55)

8 5> et sl S 0 Bl Ol e

References

e L5 50 &S5,y Yo s sy B b s
N e [ T R P Jov
00 Jslas oS il b gline glad o 531, (1/00)
o S ) ) 03Mainl (65 90 g 5> sl 31 o o
aS Uy o B4 () Jii)sﬁd;pua)uw
s s b ylie iS (SLl G 5SS, 5 olS
53 ol b slien Sl ol S5 ) 5 03,5 enlinl
A e gl i 3 ST Ll 3 olE
@bl gties o Shlsl oY s 3
Q}f):gl}dlgo\)ﬁwb}lﬁuwéhw
) 9303 503 05l Calien ¢G5 48T bl b ol
Cad (S S oSS 5 foged ST s 40 ale3T
il b o slasles 53 58 53 el 5
> (Aminifar et al., 2016) O1,)LSKes 5 5 sl .okl
P (ki L LS bl 258 L
Lo JS 3 Sl o i ST S0 S
Lo y3 00 S ds )30 bgdies CiS Hlas 4
Lot oS oo 3151 ab aS s A ot L)
5 HS UGy (655 055 Sl G b (s oir
e (o s (6l (1SS 053 By 2alS
Adis 5 or Lloes CAST 53055 Lo (] 53 (o
(VIA) Cpmo ) (6l S o e 45T s 3,158
Ot sz deoya Ve byle oS LS S ay by s
12355 JLSa 53 5P Hles ol s us
Qﬁ\)aalﬂfjadaﬁdﬁ\ausol_&.?d:ﬂ
S Sl g i oS Lo by bes G s
St 0355 Ty 503 75 (13 0 142 3 5 50
S5 o LT bpdien CsS s 5o 5 s S S5
> (Ghanbari et al.,, 2016) C—ils Cooe )l i8S

oolalwl 3590 b

Aminifar, J., M. Ramroudi, M. Galavi and G. R. Mohsenabadi. 2016. Assessment of cotton

(Gossypium spp) productivity in rotation with intercropping of sesame (Sesamum indicum L.) and cowpea

(Vigna unguiculata L.). Iran. J. Crop Sci. 18(2): 120-134. (In Persian with English abstract).


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

P AR OIS 5 sl ey 3557 an 5 281 (6 S 3"

Amirmardfar, R., A. Dabbagh Mohammadi Nassab, Y. Raei, S. Khaghaninia, R. Amini and S.H.
Tabataba Vakili. 2015. Evaluation of yield and yield components of oilseed rape in the wheat-oilseed rape
strip intercropping influenced by chemical and biological fertilizers. J. Crop Ecophysio.8 (32): 437-450. (In
Persian with English abstract).

Dabbagh Mohammadi Nassab, A., R. Amini and E. Tamar. 2015. Evaluation of maize (Zea mays L.) and
three cultivars of common bean (Phaseolus vulgaris L.) intercropping with application of biofertilizers and
chemical fertilizers. J. Agric. Sci. Sustain. Prod. 25(1): 99-112. (In Persian with English abstract).

Ghanbari, S., M. R. Moradi Telavat and S. A. Siadat. 2016. Effect of manure application on forage yield and
quality of barley (Hordeum vulgare L.) and fenugreek (Trigonella foenum-graecum L.) in intercropping.
Iran. J. Crop Sci.17 (4): 315 -328. (In Persian with English abstract).

Gholinezhad, E. and E. Rezaei-Chiyaneh. 2014. Evaluation of grain yield and quality of black cumin
(Nigella sativa L.) in intercropping with chickpea (Cicer arietinum L.). Iran. J. Crop Sci. 16(3): 236-249. (In
Persian with English abstract).

Hauggard-Nielson, H., P. Ambus and E. S. Jenson. 2001. Interspecific competition, N use and interference
with weeds in pea-barley intercropping. Field Crops Res. 70: 101-109.

Heldt, H. W. and B. Piechulla. 2011. Plant Biochemistry (Fourth Ed.) Academic Press. 622 pp.

Hirpa T. 2014. Effect of intercrop row arrangemnt on maize and haricot bean productivity and the residual soil
.World J. Agric. Sci. 4: 69-77.

Jahan, M. and M. Nasiri Mahalati. 2013. Soil fertility and biological fertilizers and agroecological approach.
Mashhad Jadah Daneshghahi Press. pp 250. (In Persian).

Javanmard, A., A. Rostami, M. Nouraein and Gh. Gharekhani. 2016. Agronomical, ecological and
economical evaluation of wheat- chickpea intercropping under rainfed condition of Maragheh. J. Agric. Sci.
Sustain. Prod. 26(1): 19-37. (In Persian with English abstract).

Liu, Y. CH., M. X, Qin, J. X. Jing, L. Tang, Ch. Z. Wei, J. J. Wei and Y. Zheng. 2017. Intercropping
influences component and content change of flavonoids in root exudates and nodulation of faba bean. J. Plant
Interact. 12(1): 187-192.

Mahdavi Maraj, T., A. Ghanbari and M. R. Asghari Pour. 2015. Intercropping of barley and ajwain under
different of manure and chemical fertilizers. J. Appl. Res. Plant Ecophysiol. 1 (4): 63-78. (In Persian with
English abstract).

Mashhadi, T., A. Nakhzari Moghaddam and H. Sabouri. 2015. Investigation of competition indices in
intercropping of wheat (Triticum aestivum L.) and chickpea (Cicer arietinum L.) under nitrogen
consumption. J. Agroecol. 3(7): 344-355. (In Persian with English abstract).

Mazaheri, D. 1998. Intercropping. Tehran University Press. pp 310. (In Persian).

Nassiri Mahallati, M., A. Koocheki, P. Rezvani Moghaddam and A. Beheshti. 2001. Agroecology. Ferdowsi

YA


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

WA e ) o5l (00 5 S llar 011 215 e alaa”

University of Mashhad Press, Mashhad, Iran. pp 460. (In Persian).

Nazeri, P., A. Kashani, K. Khavazi, M.R. Ardakani, M. Mirakhori and M. Pour Siahbidi. 2010. The effect
of biofertilizer and phosphorus fertilizer banding with zinc on white bean (Phaseolus vulgaris L). J.
Agroecol. 2: 175-185. (In Persian with English Summary).

Rezaei-Chiyaneh, E., M. Tajbakhsh, O. Valizadegan and F. Banaei Asl. 2014. Evaluation of different
intercropping patterns of cumin (Cuminum cyminum L.) and lentil (Lens culinaris L.) in double crop. J.
Agroecol. 5(4): 426-472. (In Persian with English abstract).

Rezaei-Chiyaneh, E., M. Tajbakhsh and S. Fotohi-Chiyaneh. 2015. Yield and yield components of fenugreek
(Trigonella foenum-graecum L.) in strip intercropping with ajowan (Carum copticum L.) influenced by bio
and chemical fertilizer. J. Agric. Sci. Sustain. Prod. 24(4): 1-15. (In Persian with English abstract).

Rezaei-Chiyaneh; E., S. Khorramdel and P. Garachali. 2015. Evaluation of relay intercropping of
sunflower and faba bean on their yield and land use efficiency. J. Crops Improv.17 (1): 183-196.
(In Persian with English abstract).

Rezvani Moghadam, P. and R. Moradi. 2013. Evaluation of planting date, biological fertilizer and
intercropping on vyield and essence quantity of cumin (Cuminum cyminum L.) and fenugreek
(Trigonellafoenum-graecum L.). Iran. J. Field Crop Sci. 43(2): 217-230. (In Persian with English abstract).

Seyed noori, O., M. Mostafavi Rad and M. H. Ansari. 2016. Evaluation of grain yied, land equivalent ratio
and fatty acids combination of peanut oil in intercropping with corn as affected by different levels of
nitrogen. J. Crops Improv. 4(18): 805-820. (In Persian with English abstract).

Sosulski, F., W. and N. W. Holt. 1980. Amino acid composition and nitrogen-to-protein factors for grain
legumes. Can. J. Plant Sci. 60: 1327-1331.

Tadayyon, M. R and A. J. Ghorbaninejad. 2012. Effect of supplementary irrigation and compost application
on morphological traits and yield of two chickpea (Cicer arietinum L.) cultivars. Iran. J. Pulses Res. 2(3): 31-
44. (In Persian with English abstract).

Tohidinejad, E., H. Madani and M. Jenabi. 2011. Organic fertilizers and vermicompost. Shahid Bahonar
University of Kerman Publication. pp 150. (In Persian).

Vafadar-Yengeje, L., R. Amini and A. Dabbagh Mohammadi Nassab. 2017. Yield and yield components of
faba bean (Vicia faba L.) in intercropping with moldavian balm (Dracocephalum moldavica) under organic
and chemical fertilizers. J. Agric. Sci. Sustain. Prod. 27(4): 121-136. (In Persian with English abstract).

Zarifpour, N., M. T. Naseri Poor Yazdi and M. Nasiri Mahallati. 2014. Effect of different intercropping
arrangements of cumin (Cuminum cyminum L.) and chickpea (Cicer arietinum L.) on quantity and quality

characterastis of Species. Iran. J. Field Crops Res. 12(1):34-43. (In Persian with English abstract).

Y4


http://dx.doi.org/10.29252/abj.21.1.16
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.2.2
http://agrobreedjournal.ir/article-1-999-en.html

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

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/ahj.21.1.16 ]

P AR OIS 5 sl ey 3557 an 5 281 (6 S 3"

Effect of planting pattern and fertilizer source on agronomic characteristics of
linseed (Linum usitatissimum L.) and chickpea (Cicer arietinum L.) in
intercroppng under rainfed conditions

S. Asadit, E. Rezaei-chiyaneh 2 and R. Amirnia®

ABSTRACT
S. Asadi, E. Rezaei-chiyaneh and R. Amirnia. 2019. Effect of planting pattern and fertilizer source on agronomic
characteristics of linseed (Linum usitatissimum L.) and chickpea (Cicer arietinum L.) in intercroppung under rainfed conditions.

Iranian Journal of Crop Sciences. 21(1): 16-30. (In Persian).

To study the effect of planting pattern and fertilizer source on agronomic characteritics of linseed and
chickpea in intercropping in rainfed conditions, a field experiment was conducted as factorial arrangenents in
randomized complete block design with three replications in Nagadeh, Iran in 2016-2017 cropping season. The
first factor included six cropping patterns; one row chickpea: one row linseed, two rows chickpea: two rows
linseed, four rows chickpea: two rows linseed, two rows chickpea: four rows linseed and sole cropping of each
crops. The second factor included four fertilizer sources; without fertilizer (Control), 100% chemical fertilizers
(NPK), biofertilizers (Azoto Barvarl+ Phosphate Barvar2+ PotaBarvar2+ Sulfur Barvarl) and vermicompost
(10 t.hal). The results showed that the effect of intercropping ratios and fertilizer sources were significant on
seed yield, biological yield, oil content and oil yield of lineseed and seed yield and biological yield, number of
rhizobium nodules and protein content of seed of chickpea. The highest seed yield of both species was obtained
from sole cropping (linseed 945 kg.ha* and chickpea 629 kg.ha'l), however, the average seed yield of each crop,
in the same per unit area, was higher than sole cropping (linseed 161. 5 and chicpea 128.5 kg.ha*). The oil
content of linseed (6.60%) and seed protein content of chickpea (20.26%) were higher in intercropping as
compared with sole cropping. The use of fertilizer sources, especially the use of vermicompost, could increase
the studied traits of both species in comparison with the control. The maximum LER (1.55) obtained from four
rows of chickpea + two rows of linseed in control (without fertilizer). This means that intercropping improved
land use efficiency by 55% when compared with sole cropping. Considering the goals of sustainable agriculture
and elimination of chemical inputs, the intercropping ratio of four rows of chickpea +two rows of linseed

without fertilizer application was more suitable package.

Key words: Biofertilizer, Land equivalent ratio, Seed oil content, Seed Protein content and Vermicompost.
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