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Table 1. Average rainfall, temperature and relative humidity of Nagadeh, Iran (2016)
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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, 57.6 693 715 851 826 734 64.2 59.4 51.8 56
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Table 2. Physical and chemical properties of tl

he soil of experiment site and vermicopost
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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 glasles
Treatments
S Sle bl Shes
byl gla s Biological yield  Seed yield Szl s ) go 4ils 5 Shas sz e 8 sl Gls s
Intercropping ratios (kg.hat) (kg.hat) Expected seed yield (kg.ha')  No. of rhizobium nodules  Protein content of seed (%)
Sole cropping oAl s 1798a 629a 629.0 28.5d 15.3d
1 row chickpea : 1 row linseed <S55 Caus, o issiu (s, &5 b e 1303c 430c 314.5 38.3a 19.8a
2 rows chickpea : 2 rows linseed <S5 Cusy 535500 Cusy 93 byl 1395¢c 452¢ 314.5 34.6b 18.5b
4 rows chickpea : 2 rows linseed ¢S, 5 Cus, 93 13550 Csy Ll b is 1527b 513b 419.3 34.0b 17.9bc
2 rows chickpea : 4 rows linseed s Cusy 935655 Cus, Hlgr bl 1160d 377d 209.6 31.2c 17.4c
5852 Shes a5 s
255 gl Biological yield  Seed yield s Sae S sl 4ls Sy
Fertilizer source (kg.hah) (kg.hah) No. of rhizobium nodules  Protein content of seed (%)
Without fertilizer 355 o e O3 126¢ 439c 29.7c 16.3c
Biofertilizers ) 35 1403b 478b 34.6ab 18.1b
Vermicopost S 308 (219 158a 514a 36.2a 18.9a
Chemical fertilizer oless 58 1492ab 490ab 32.8b 17.8b

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

V350 st s Y55l by ¥ 55l Slid + 4 555k 55511 R 3 255
LI (6513 e gl o ys guy el o 53 LSD 85a5T by ccien &5 20 oy ol 7 ol Sile D 2 55

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

el glaslas
Treatments
S5 P em s Shas gl s Slhee Sl 350 ails 3 Shas )LE.:?\:)}A&&}JA_)&L“& Qb}):ﬁa&
bl glacas Biological yield  Seed yield  Expected seed yield 61> o8, Expected oil yield Oil yield
Intercropping ratios (kg.ha™h) (kg.ha™h) (kg.ha™h) QOil content of seed (%) (kg.hat (kg.hah)
Sole cropping oAl s 3571a 945a 945 34.35d 325.0 325a
1 row chickpea + 1 row linseed S5 Cas, G s gimi Curs,y &5 b ylies 1975d 509d 472.5 37.70a 162.5 192d
2 rows chickpea : 2 rows linseed <S5 Cusy 55 13550 Cusy 55 b ies 2492c 636¢ 472.5 35.74c 162.5 228c
4 rows chickpea : 2 rows linseed <57, ; Cusy 55 13555 Cusy lgz b gles 2345¢c 594c 315.0 36.18bc 108.3 220c
2 rows chickpea : 4 rows linseed s v Cusy 55165, s, lr b 3030b 796b 630.0 36.88ab 216.6 289b
S5 g > Nas als s Slas 353 Nes
355 gl Biological yield  Seed yield Gls e, Oil yield
Fertilizer source (kg.ha'l) (kg.hah) Oil content of seed (%) kg.hal)
Without Fertilizer 555 o pan O3 2381c 603c 33.6¢ 201c
Biofertilizers s 355 2682h 700b 36.4b 253b
Vermicompost G308 )5 2958a 794a 37.8a 298a
Chemical fertilizer olsd 35 2730b 692b 36.9b 254b

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

\BYRITP¥PWI STSIACITS STSIRGHEI S BRI S PG St g

LI (g4l gme sl Ao s ) Jle| Cl:»ﬁLSD 05051 ool s iz &7 2k o > (gl S&La&_.ij\:.ao}:.«ﬁ):
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

S. Asadi!, 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 VVermicompost.

Received: April, 2018 Accepted: January, 2019

1. MSc Student, Urmia University, Urmia, Iran

2. Assistant Prof., Urmia University, Urmia, Iran (Corresponding author) (Email: e.rezaeichiyaneh@urmia.ac.ir)
3. Associate Prof., Urmia University, Urmia, Iran



