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Table 1- Average rainfall, temperature and relative humidity of Naqadeh city during 2016-217
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Table 2- Physical and chemical properties of soil and vermicopost
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Tabale 3- Analysis of variance (mean of squares) for fertilizer treatments and intercropping with linseed on physiological
traits of chickpea
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**.* and ™: significant at 1 and 5% probability levels and non-significant, respectively.
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Table 4- Means comparison of physiological characteristics of chickpea in intercropping different patterns with linseed
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* Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple
Range Test.
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Table 5- Means comparison for physiological traits of chickpea affected as different fertilizer treatments
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* Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple
Range Test.
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Tabale 6- Analysis of variance (mean of squares) of fertilizer sources and intercropping on physiological traits of linseed
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Table 7- Means comparison for physiological characteristics of linseed in intercropping different patterns with chickpea
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Pure cropping
VA bglseo oS
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VY Lyl cuis
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linseed
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2.53¢ 1.39# 1.28% 1.04° 1.87°¢ 3.07% 0.26° 2.28°
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* Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple

Range Test.
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Table 8- Means comparison for physiological traits of linseed affected as different fertilizer treatments
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Fertilization Chlorophyll a Chlorophyll b Carotenoid Prolin Soluble carbohydrate N (%) P(%) K(%)
- - - - . (1] (1] (1]
(mg.g") (mg.g" (mg.g") e(mggh) (mg.g")
35 Spae pis 225¢" 1,150 1.14° 1288 2200 268> 0214 2.02¢
No use of fertilization
et 295 2.47° 1.31° 1312 1.11° 1.92° 3.05% 027 245°
Biofertilizer
SopinSises 2.56° 138 137° 1.03¢ 1.91% 3.15%  025° 241°
Vermicopost
clesd 355 2412 1.322 1.282 1.12% 1.85b 3.162  0.23° 2.13°b

Chemical fertilizer
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* Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple
Range Test.
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Table 9- Analysis of variance (mean of squares) for effects of different intercropping patterns and fertilizer sources on
microbial respiration and microbial biomass of soil
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Fig. 1- Mean comparison for interaction of fertilizers and intercropping patterns of linssed and chickpea on soil microbial
biomass
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A: pure cropping of chickpea, B: pure cropping of linseed, C: 1 row chickpea+ 1 row linseed, D: seed 2 rows chickpea+ 2 rows
linseed, E: 4 rows chickpea+ 2 rows linseed, F: 2 rows chickpea+ 4 rowd linseed
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Means with different letters are not significantly different based on Duncan’s multiple range test P<0.05.
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Fig. 2- Mean comparisons for the effect of intercropping different patterns of chickpea and linseed on soil microbial
respiration
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A: pure cropping of chickpea, B: pure cropping of linseed, C: 1 row chickpea+ 1 row linseed, D: seed 2 rows chickpea+ 2 rows
linseed, E: 4 rows chickpea+ 2 rows linseed, F: 2 rows chickpea+ 4 rowd linseed
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Means with different letters in each shape are not significantly different based on Duncan’s multiple range test P< 0.05.

Lagl ompis silodlil g 2lie polic (el g JT (sl pdaS
oiali8l L o Cdlate 5 00 S8 3o (980 Colleb 51 ey
s e Gl ) SLS 50 (g )See S (A dlgs o5
sy olul elayliess el jo Ll (Tohidinejad et al., 2011)
gledgs Gl g 4o SB Jlosle (39 ol 9 ol 518
T olge 18L olews (cladgS (505 )b el ol olews
gy b o dy ghty) Gl s o alpd i )3 s
2395 45 0hd 1 (0950 Cumar Elgll Cullid 5 aidly ials
o O Allioe Fhe 0393 ()5 g (R9)Swe i RS
S 5 bgls s jl oolainl pils Gudzd 1D &Sty o HaS
3 Lns Sl 5 g b calld 5 Cmar 3 Y b ol 5 (i
45 0ad b g (9)See 0395 ()5 Il el (S
Sl Jsas w15 o oS ol banjlows oyl YL oIS oaimd L

b 55 a8y S ol o e il

ST laags a8 ol ol S og,She i (ko duslio

(7 J5) aab Gl o)l gine ysboas |y S (i (fanj g
S e YOIFR) S5 5 S0 s e (3 i o8 6 5oty
9 CmgeaS ()9 Jlasi 3l (59 1> SB- pSolS > (S wSied
2 1S 5S> 5 s YEIFY) SUs s oo a8
- o i el candty ol 395 e I (Gay > S p,SolS
coss g SUs a9, i3 il Y 3 (2
sloul g e polic enld o JT olge Liol38l cdedy CungeoS
Lo SB bl e Gialidl g cllabd sl cuslio piun
il o )3 g oy S I dlge 4550 Lalys ol g3 o
AaSTied s ol ecsh aalg JUsa 1y oS aSle 55
P SIS Sy clld g Jolos 5 | sl 8
LS (Garcia Orenes et al., 2007) 4bl o piugsST S
St Jilss slom G 5l CesgiaS (ayg o 51 (I



YOV )i sy boldo cudS 10 (S jols sudoS | Cloogas 2l

Soil microbial respiration (mg.Co*kg1day1)

Control

Biofertilizer

Vermicompost Chemical fertilizer

Fertilizer treatments

SB (19550 udid 2 6395 51 )lord 51 5aNike dmnlio - Ui
Fig. 3- Mean comparison for effect of fertilizer treatment on soil microbial respiration
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Means with different letters in each shape are not significantly different based on Duncan’s multiple range test P< 0.05.
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Introduction

The use of organic fertilizers such as vermicompost is a major component of organic farming practices.
Vermicompost can provide the essential plant nutrients and enhance crop productivity, but also leave a beneficial
residual effect on succeeding crops. Intercropping is the cultivation of two or more crops in such a way that they
interact agronomically. Intercropping legumes with non-legumes is particularly important in organic farming
because it enhances yield stability, concentrations and uptake of nutrients and on the other hand reduces disease
and weed pressure. There is no information available about the effects of fertilizer source in intercropping
system on the ecophysiological characteristics of linseed and chickpea in dry conditions. Therefore, the purpose
of the present study was to contribute to a better understanding of the eco-physiology responses of linseed and
chickpea plants to fertilizer source and cropping pattern.

Materials and Methods

The field experiments were conducted at Agricultural Experimental in a farm located in Naqadeh, West
Azerbaijan, Iran (longitude 45°24' E, latitude 38°52' N, altitude 1318 m) in 2017. The first factor included six
cropping patterns consist of 1 row chickpea + 1 row lineseed, 2 rows chickpea + 2 rows linseed, 4 rows chickpea
+ 2 rows linseed, 2 rows chickpea + 4 rows linseed and monocropping of each crop and the second factor was
included four levels control (no use fertilizer), 100% chemical fertilizers (NPK), biofertilizers (Azoto Barvar -1+
PhosphateBarvar -2+ PotaBarvar-2+ Sulfur Barvar -1) and vermicompost (10 t.ha'"). In order to measure
different elements in seed of linseed and chickpea, dry ash method was used. Concentration of potassium (K)
was analyzed by a flame photometer. Nitrogen measurements by Kjeldahl and phosphorus were calculated by
yellow method, in which vanadate-molybdate is used as an indicator. Phosphorus (P) content was determined at
430 nm using a spectrophotometer. To measure the microbial respiration of the soil, the Anderson and
Dumasuch methods were used and microbial biomass carbon was determined by fumigation- extraction method.

Results and Discussion

Chickpea: According to the results of the experiment, intercropping and fertilizer source had a significant
effect on improving nutrients uptake of linseed and chickpea plants. The highest amounts of chlorophyll a,
chlorophyll b and carotenoids were obtained from 1 row chickpea + 1 row lineseed and four row chickpea + two
rows of lineseed, respectively and the lowest amount was related to sole cropping. The results of fertilizer
treatments showed that the highest amounts of chlorophyll a and chlorophyll b and carotenoid were obtained
from vermicompost treatment and the lowest amount of these photosynthetic pigments was obtained in non-
fertilized conditions. In addition, the results showed that nutrients uptake were affected by cropping pattern and
fertilizer treatments. Among the fertilizer treatments, the highest percentage of nitrogen and phosphorus in
chickpea were achieved from vermicompost fertilizer and these values were obtained from control treatment.
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Linseed: Mean comparison of data showed that photosynthetic pigments were affected by different fertilizer
treatments. So that the highest amounts of chlorophyll a, chlorophyll b and carotenoids were obtained from
vermicompost treatment and the least amount of these photosynthetic pigments were achieved from control
treatment. Among the applied fertilizer treatments, the highest amount of phosphorus and potassium were
obtained from biofertilizer treatment and the lowest values were recorded from control (non-usage of fertilizer.
Soil microbial respiration and microbial soil biomass were only affected by cropping patterns and fertilizer
source. The highest Soil microbial respiration and soil microbial biomass were recorded in two rows of chickpea
+ two rows of linseed with vermicompost application.

Conclusion

The use of fertilizer source plays an effective role in increasing the uptake nutrients of chickpea and linseed,
which is probably due to the supply of water and improved activity of beneficial microorganisms in the soil. Soil
respiration and microbial biomass increased under the influence of fertilizer treatments (both biofertilizer and
organic fertilizer), however the activity of soil microorganisms was the main reason for the increased soil
respiration under application of vermicompost fertilizer.
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