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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

Vericompost

St 355 b S 1 S cela G ol 55 a L
1Olad oS o 6 ST 5 90 Sol) Yousk ailid
s (Pantoea  agglomerans) T oy ST T gl
sldws L (Pseudomonas putida) /o s ol ge 3 sur
(S50 555 08 2 53 b 50k 6510
3058 0 kiST o slags ST 5D Vs )
203 dl 5 edis SN sl b STl e

YA

RS plad oS AoV sl Gl
D 055 p S hSYO e & &S 0 a5T el
c_;»)'\),i.wé(sjf}.l;\“ cc,.&lfd)b)'ﬁ(a”\c;o
e N ol p S AS 00 5 (Jop 5 Dlind 5
SIS A L Ol jon (6515 D) g 4 (ealy Ol 5
SLas S slaslag 53 s plowil 318751 13 Labes

i sl glend :;C}J@Aj‘ QJT) S


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

[ Downloaded from agrobreedjournal.ir on 2025-11-17 ]

[ 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”

Ju)b_&g:,_g.q-w}_&u'tghdﬁ@v\lf%f);

Sl i, L g oy Il o sms s sl S 3lukes
5o, e b S petla O Gas
o Lsiiy, b OT U e 1 ey
St L slaltin odir @Sy S
bloas g o slaaiy; coy bae, S
I e 5 (K5, o) Jln slao, S
Las ioles sy (685, 6 ST slas ,S)
.(Liu et al, 2017; Tadayyon and Ghorbaninejad, 2012)
515 5, Slas dnlons g ) b OLL o
il Il b by bl S5 5 s > Shes
A el DS Sl e e S ol
(g 03 Olejad ) oty &5y 5 5 35555 s
5545 slaldls &5, a8 Sl Ty
Ol je S rbu\ s g el b 3y éf)}g Lghd}“.;
oslazul b &ils 059 25 Ol el 593 dils 559 5
S asls g Ol e dd el JIAd=ST G5 )
A anlee O/FF 53 059 25 Ol e & 0 J—ol>
L 55 &S 55 o9, Ol e (Sosulski and Holt, 1980)
O O IV 5 4l oS g oS5 1 ol
.(Rezaei-Chiyaneh et al., 2015) 4_i ¢ 8o ;i
Koy 5l 3,Shae 03 ol 31 58553 Shas
93950 bl S8 LU, 6l b a8,
o e Ll alls ST L alie 55 oS5
oWl ) (Land Equivalent Ratio; LER) - (s !

{(Mazaheri, 1998) L% oslizul (V aasly) (413 3 Shee
1. Y
LER=—=+-* (V sl y)

RS, i

s S melaas £ s Slee s 425 Y:
335555 565 55 5 Shee Sp g F1 g bghia 15 3554
s alls S

Sl = 3 SAS 9.4 51551 o 5 5l Laosls 4 s g
o Jlet o 55 LSD 09057 51 la ke i
b eslanwl ds s

14

Lo SL 55 Yossb by 5 (K5 558 0 8
VRl L ol go 93 5 i 3 ety 0S7515T
dnp (S5 550 358 0,8 8 53 Jlab 5 i (55
J-:U‘-&M-’pf\" Slali b o S0 4
Sy OS5 i b 5 o o 5 Jonll) s2s ol
3 g5 255 sladd Sl il el G 5L
VRl U sl 55 6L 05l) Y 55l 5 s
0 (S5 555 0,5 2 03 dlsb 5oy 6 ST
.Mo:@\)&»):r;}l;vo\_}f@):ﬁo)y
o SIS 1 S 4t aw 0T isw 311 Oluabl (61
b Cgr 3,88 (s olhe \ g5k il sA S
A3 8 bl oS by 6Ll Las S ol sls STL
Ve Ol e s S 1 55 o paS a3 555
S 585 b s, e slajles 53 LS o
Sl ) e ool ol b lee oS Ly sy
e ler i) sk 5 fesle 00 olS 55 8
2 laods 5 pesile aw dob 4 oS5 by
Y. .Ci)u)-’ Lacass) gy o lw i ol
b ity 5 Sy oyt 1Y80 Ul ol i
AL G853 gL oSS s S Olejen
e 3 A5 g PRIFT g YO S 5 Sy 9 550 Gl
SASLL Cals g8 a5 slasdy o
(Rhizobium leguminosarum) r;,l,'}_;:a,ﬁ £ 32350
C;JG}QTQLE?MQL»)LN)'\S&MWT
S S glacide g el g
Sleslial )0 5 5 dd plondl s Oy 5o
g i eOlasie b ol Ol g (05 Slres 55
s o3 VA ails 5 g e Sl YO
*'UJUPJ}J’JJL‘&A)J(;}:{”' > Ses
5 0355 Sesliul 5,50 S50 5 55,V L
e Sle B YO ﬂﬁtw)\ébngawm
ST ST
GV OT iy oys3 dsb s doyn Fr BT &ls o8,

.bﬁcjj) VY.


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

[ Downloaded from agrobreedjournal.ir on 2025-11-17 ]

[ 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"

S Glaj ds 1S el gl T Sz b
Ses Ay by95 ol en 458 95 byliee CiS s
ol S e eSS s LS L Olagen |
b 53 G5 3 Kl alS ol 6.F o
c-iS 2, s (Rezaei-Chiyaneh et al., 2015)
13 3, e s SR G055 3550 b sl
Al alls CiST 4 ol bl 28T 3 5 5
& K3 i s (Zarifpour et al., 2014) C—ils
bgliee &S 53 Sl s 5, Shes 2alS 5
OHLSer s il SLby vy pde s jmo o)
Ly Lod s & y5 « (Rezaei-Chiyaneh et al., 2014)
33wl g Lo 5 3 35 5 puS 5 (Hirpa, 2014) L o
el ok 3,18 (Javanmard et al., 2016) Of,Kan
Slad 48 505 Bt La pSols aglie L

O pds Hlad 5 o fdes GO1s L aS 005
S5 P s 5, e 5 4l 3 Shas p 28 (glyls 58
2345 Ay oo b4 Gatsel ol s (F ) Ls s
Jolize 1 a1 e ¢ 35S Lo
5 Usasd s ¢ skl ST 55D Lags ST
DRl 058 i (S5 5 g S (e ol 55
5 S el 8IS 5 S ik Sk S
(S ) Ay & e Sl sn 5 a0 g0, 50 151 A 5
o (Rl Ll (6K 5 el 5 5 ¢ eS|
b ST 3 555 b L 5ot glie ule
RS s F 5y s s, Shas I3l 4 e
b b il 5 b 5l 5eS a9 S Sl ol
VU (St g Jaod ol ST s sy (551065
)48 23,8 (o ST a8 Ll 55 0SS
St 25 Ll w3 el s IS o ¢ g e
.(Tadayyon and Ghorbaninejad, 2012) 4_&0 5
e ol Gyl G S a5 Sl saSSTl
oL 5 palty (ondST hd 055 035 4 6oL
5 sl en s 5K (805 (AT Ao ) sk 5
o, Ses il Eel dgT mu,y b 5leslT L

o 9 @b

3956 AL Ulio

duwdg\goungljgﬁ@u
JJSLQ&LQ‘JJJSL@GJ_:JJ_{C}_;jL}_lﬁw
413 59 Ol e 5 4ty (slae S slad (555505
i blaze S Ll cCnils (gyls gan S 5 550
Ay s Do S s 53 S g s bl
Das I fae

5ty 5 Shee a5 sl i La 5 Kke 4y e
O bt Glacs SU S 65 s Ses
5885 3 Shes it 1S ()b i 8
g_;fw,;}uauw;u,swm;w
S adls s Slas 5 68050 3 Sles 208 0l gins
A 33930 (s 93188 5 sy e e
3 ol e 3l 4l 3 Shee 5 655 g 3 Sas
N S ™ IC SPRSTEPIEI
35 Comd L I3 e Sl o575 sy S 1o 3
¥ Jadr) Cals &S5 5 (s 95 1 65 s,

wlin 55 b hies glalans 53 5 50 4ils 5 Shas
AR IR NG P N I PR ST
PN s a3 YF &S 55 568,55 ViF 5
olis Cy}.ﬁ ol e e o s FF/O 5 WWY /¥
@b\,)souﬁjl&ﬁ;ﬁys.m@
ol L 5 o3 T Ll ciS 1 ziw 0L
Al el ciS o bl S 65
Q.&f,a:}_;éa_?\abjﬁl»&uiﬁb_é‘dv\_w@
o;@lﬁsgc)%&\:)y:&pqw.bjl&u
Sl g wlie plu s ol ole I JuSa
3 %S ol a4 s cb gl iS
S 0 Cas OT ogms iy So S sl ol 58l
Sl Slamed 53 055,00 S Sul 5 el
jo\JJQLéT&RLJLJ_BuL_&f)A.J_SQ
CiS WL 3, Shes op 2in & dd adein oL,
dﬁm@bgsﬁwsgc&w&b}l&m


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

[ Downloaded from agrobreedjournal.ir on 2025-11-17 ]

[ DOR: 20.1001.1.15625540.1398.21.1.2.2 ]

[ DOI: 10.29252/aj.21.1.16 |

VFAA Sl o Q)L_mr&,g;..ﬂ,um"olﬁtgbjwu@"

3555 AE Dl sast 35S 65 5 bsline 28 glasled 1 ke dnglia = ¥ Jpr

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
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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
intercroppng under rainfed conditions
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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.
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