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Table 1- Physical and chemical characteristics of soil
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Table 2- Chemical characteristics of cow manure
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Introduction

Phaseolus vulgaris or common bean, is an herbaceous annual plant in the Fabaceae is cultivated in many
parts of the world. Bean varieties have been developed to have both bush and twining forms. Numerous
cultivars of common beans have been developed, including string beans, stringless varieties (such as the
slender French haricot varieties), and snap beans. Intensive agricultural activities have led to profound land
use transformations. As a result of intensive successive croppings, there has been physical, chemical, and
biological degradation of soils, resulting in decreased crop productivity. This trend is incurring high
economic and environmental costs. The use of organic fertilizers, such as animal manures has been proposed
as one of the main pillars of sustainable agriculture. Animal manure is a valuable resource as a soil fertilizer
because it provides large amounts of nutrients for crop growth and is a low-cost, environmentally friendly
alternative to mineral fertilizers. The environment within a canopy of given density will be affected both by
plant architecture and row spacing. As seed is a major input cost for dry bean production, optimum plant
density should maximize yield while minimizing seed cost. Solutions based on the principles of ecological
agriculture in agricultural ecosystems, in addition to the current needs of the plant, also lead to long-term
sustainability of agricultural systems.

Materials & Methods

To evaluate the yield and yield components of common beans by planting density, manure and cultivar,
a factorial layout based on randomized complete block design with four replications was conducted at the
Agricultural Research Station, Ferdowsi University of Mashhad during growing season 2014-2015.
Experimental factors including cow manure levels, three levels (0, 15 and 30 t.hal), plant density on row,
three levels (5, 10 and 15 plants.m?) and cultivar, three levels (Akhtar, D-81083, Naz and Goli). Before
harvesting, plant height, pod number per plant, seed number per pod, seed weight per pod and 100-seed
weight were measured in 10 randomly selected plants. Biological and seed yields of bean were determined at
the end of growing season. Studied traits were plant height, pod number per plant, seed number per pod, seed
weight per pod, 100-seed weight, seed yield, biological yield and harvest index (HI) of bean. Analysis of
variance (ANOVA) and least significant difference were performed using SAS version 9.3 (SAS Institute
Inc., Cary, NC, USA).

Results & Discussion

The results showed that the simple effects of manure, density and cultivar were significant (p<0.05) on
more studied traits of bean. By increasing manure level yield and yield components of bean were enhanced.
By increasing manure level up to 15 and 30 t.ha* seed yield was improved due to improvement in physical
and chemical characteristics of soil up to 7 and 15% compared to control, respectively. Also, by enhancing
plant density an increasing trend for yield was observed. In comparing different cultivars the highest seed
yield was observed for Naz (291.04 g.m) and the lowest was for Akhtar (236.63 g.m?). The maximum seed

*Corresponding Author: asadi@um.ac.ir, Tel: 05138805807
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yield was related to 30 t manure per ha! + Naz (305.59 g.m?) and the minimum was for control +Akhtar
(220.33 g.m™2). Seed yield had positive correlation with plant height, number of pod per plant, number of
seed per pod, seed weight per pod and 100- seed weight and the highest correlation coefficient was computed
for 100-seed weight (R?=0.723**). Genetic potentials between cultivers created differences in yield and yield
components, so the highest yield among cultivars was obtained by Naz.

Conclusion

By increasing manure level seed yield and yield components were enhanced due to improvement in
physical and chemical characteristics of soil. By increasing plant density up to 20 plants.m? seed yield of
bean was increased. The highest yield among cultivars was obtained by Naz.

Key words: Height, Number of flowers, Number of pods per plant, Seed weight
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Table2. Mean Fv/Fm, water use efficiency (WUE), transpiration rate (E), CO: assimilation rate (A), stomatal

resistance , water potential, in the flowering stage of chickpea genotypes in non-stress (control), 24 hours and 48 hours
after drought stress and recovery stages

Genotype CStress/ Stage Fv/Fm gﬁzgnﬁ? trani|3a|t;at|0n CO2 assimila_tzio_? Stomatgl resistance pz\tl:rﬁiiral
o ontrol S Slos ; T | m2st rate (umol m2s%) (m?2.s.mol) M
FEY laels oy SraeabE (MmAIMTS) Sl 5 14539 cuoglia ey
L3t o &% OFFETE it Sy Sy
MCC392 Control Control 0.83b-d 7.1a 1.06¢c-e 7.52¢ef 4.3i-k -0.12a
MCC688 Control Control 0.80b-e 13.2a 0.46¢c 6.05fg 4.7i-k -0.12a
McCcs77 Control Control 0.88a-c 19.1a 0.7d-g 13.40b 9.4fg -0.12a
MCC392 Control 24h. after stress 0.71e-h 12.1a 1.08c-e 13.10b-d 5.2i-k -0.12a
MCC392 Stress 24h. after stress 0.52i 10.1a 0.419 4.16gh 2.3k -0.10a
MCC68 Control 24h. after stress 0.63d-g 9.8a 1.01d-f 9.96de 6.7g-i -0.94a
MCC68 Stress 24h. after stress 0.19j 6.2a 0.68d-g 4.22gh 3.9i-k -0.98a
mMcCcs77 Control 24h. after stress 0.70gh 21.1a 0.63e-g 13.20bc 6.2h-j -0.10a
MCC877 Stress 24h. after stress 0.41j 11.6a 0.329 3.70gh 9.8¢c -0.12a
MCC392 Control 48h. after stress 0.92ab 6.0a 1.69b 10.20c-e 8.7f-h -0.94a
MCC392 Stress 48h. after stress 0.68f-h 3.5a 0.69d-g 2.43h 23.7¢c -0.13a
MCC68 Control 48h. after stress 0.82b-f 4.7a 1.57bc 7.39f 6.0h-j -0.97a
MCC68 Stress 48h. after stress 0.60hi 2.9a 1.18b-d 3.46gh 42.0a -0.12a
McCC877 Control 48h. after stress 0.86ab 7.1a 1.59bc 11.40b-d 11.7d-f -0.10a
mccar7 Stress 48h. after stress 0.44i 10.1a 0.369 3.65gh 29.7b -0.11a
MCC392 Control Recovery 0.89a 2.8a 2.69a 7.61jk 2.9jk -0.10a
MCC392 Stress Recovery 0.9a 5.3a 1.22b-d 6.41fg 13.3d -0.12a
MCC68 Control Recovery 0.86a-e 8.8a 1.09c-e 9.64jk 3.0k -0.10a
MCC68 Stress Recovery 0.86a-d 7.8a 1.01d-f 7.92¢f 12.0de -0.12a
mcCc877 Control Recovery 0.87a-c 27.3a 0.77d-g 21.00e-g 9.7e-g -0.13a
mccser7 Stress Recovery 0.75c-f 11.5a 0.51f g 5.80fg 9.7e-g -0.10a

(P<0.05) 5,105 (5l e BB (Sls (yg03] 3abs coiiand S e By G sl JBlos (gm0 0 a5 Sl Sl
Values with the same letter within a column are not significantly different (p<0.05).

0950 (S g} 50 Ay Job g gl qpie (S (339 ¢S g O (o Slgine slid (55l AL (il duslio Y Jguo

Table 6. Mean MSI, RWC, root dry weight, root volume, root area, root length in the flowering stage of chickpea
genotypes in without stress, 24 hours and 48 hours after drought stress and recovery stages

Stress/ MSI(%) _RWC(%) Root dr Root volume Root Root
Gen(?t)./EJe Control f}ige Skl el Sl s (gl g weight(g% (cmd) area(mm?) length(m)
TP S/ el - s £, gy K2 035 o Y w;db
MCC392 Control Control 57.40-i 62.8f-h 0.44a-c 8.3a 7508.0c 75.5a-C
MCC688 Control Control 60.0f-i 66.1e-h 0.32b-e 3.7cd 3280.7b-d 50.7cd
mccar7 Control Control 74.1b-d 60.2gh 0.26de 4.3b-d 6141.0b-d 76.1a-c
MCC392 Control 24h. after stress 75.8bc 78.0a-d 0.48ab 4.3b-d 7393.7ab 93.9a
MCC392 Stress 24h. after stress 54.4hi 64.0f-h 0.35a-e 3.3cd 4475.6a-c 58.6¢cd
MCC68 Control 24h. after stress 74.4b-d 64.0fgh 0.39%a-e 3.3cd 4933.3a-C 64.0b-d
MCC68 Stress 24h. after stress 53.2hi 61.6gh 0.37a-e 2.7d 3560.3c 52.8cd
MCC877 Control 24h. after stress 61.3e-h 76.5b-d 0.33b-e 4.0b-d 4403.0bc 72.6a-d
MCC877 Stress 24h. after stress 39.8j 54.4h 0.49a 5.8b 6301.0a-c 76.9a-C
MCC392 Control 48h. after stress 79.5ab 87.2a 0.41a-d 5.0bc 5503.6a-C 43.5d
MCC392 Stress 48h. after stress 71.3b-e 73.7c-e 0.38a-e 4.0b-d 5101.0a-c 62.2b-d
MCC68 Control 48h. after stress 79.3ab 72.0c-f 0.37a-e 4.0b-d 5650.6a-c 71.3a-d
MCC68 Stress 48h. after stress 67.9c-f 59.8h 0.38a-e 4.3b-d 5311.9a-c 68.5a-d
MCC877 Control 48h. after stress 66.3c-g 78.1a-d 0.34a-e 4.3b-d 5462.1a-c 60.6¢d
MCC877 Stress 48h. after stress 64.4d-g 66.7e-h 0.4Ya-d 5.0bc 6966.6ab 63.2a-C
MCC392 Control Recovery 85.8a 78.9a-d 0.31c-e 4.0b-d 6964.8ab 90.4ab
MCC392 Stress Recovery 73.9b-d 73.7c-e 0.32b-e 3.7cd 4948.6a-c 56.3cd
MCC68 Control Recovery 67.6¢c-f 84.4a-c 0.24e 3.3cd 5700.9a-c 91.3ab
MCC68 Stress Recovery 50.3i 73.5c-e 0.3Yb-e 3.3cd 4702.2a-c 65.7a-d
MCC877 Control Recovery 73.7b-d 79.3a-c 0.33b-e 3.7cd 4722.5a-c 74.3a-c
MCC877 Stress Recovery 60.8f-h 69.6d-g 0.3%a-e 3.3cd 5038.6a-C 64.4a-d

(P<0.05) 05,105 (5l (gme BT (Sl (5031 b ks S ie By S gyl JBlas gt o 0 a5 Llo Sl
Values with the same letter within a column are not significantly different (p<0.05).
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Introduction

Chickpea is an important source of protein supply in human diet. Drought decreases the yield and has
the potential for leading into a total crop failure. However, chickpea is known for its better drought tolerance
when compared to most of the other cool season legumes. Furthermore, drought stress is one of the
fundamental reasons for reducing the amount of growth and yield of chickpea. One of plant response to
drought stress is change in photosynthetic efficiency and photosynthetic pigment content. Fv/Fm ratio is a
parameter that determinate any damage to photosystems and possible photo inhibition. Photosynthetic
pigments play important roles in harvesting light. Drought stress decreases CO, assimilation rate and root
growing index leading to reduction of yield. Under drought stress condition plants close their stomata to
reduce water loss and retain relative water content. So decrease in internal CO, concentration and net
photosynthetic rate would occur. Reduced inhibition of CO; assimilation rate under drought stress is so
important for resistant chickpea genotypes. The effects of drought stress on membrane stability index,
relative water content and leaf water potential have also been investigated in many studies. This study is
designed to investigate effective traits regarding growth retain under drought stress and recovery stages in
resistant and susceptible chickpea genotypes. In addition, the study aims at determining the role of
physiological indexes in growth retaining in drought stressed chickpea plants.

Materials & Methods

In order to evaluate the effective traits regarding growth retain under drought stress and recovery stage
in chickpea genotypes, an experiment was conducted in controlled conditions with two tolerant genotypes
(MCC392 and MCC877) and one susceptible genotypes (MCC68) were grown under controlled (field
capacity) and drought stress (25% field capacity) conditions in growth chamber under 12.5 hours
photoperiod (21°C day/8°C night) for the first month and 13 hours, photoperiod (27°C day/12°C night) for
the second month similar to normal field situations in chickpea growing region. Drought stress induced for 9
days in the flowering stage and then plants were watering up to field capacity (recovery stage). Water use
efficiency (WUE), CO. assimilation rate (A), transpiration rate (E), leaf water potential, chlorophyll
fluorescence, membrane stability index (MSI), relative water content (RWC), stomatal resistance, and leaf,
area, dry weight and volume of roots were investigated before drought stress, 24 hours and 48 hours after
drought stress and recovery stages in investigated genotypes.

Results & Discussion

Drought stress significantly decreased CO, assimilation rate, transpiration rate, and PSII photochemical
efficiency (Fv/IFm), RWC and MSI in all genotypes. In the recovery stage, MCC877 genotype had the
highest WUE and the lowest transpiration rate as compared to other genotypes. Also in this stage, MSI in all
genotypes was lower than control plants. MCC68 genotype (susceptible genotype) had the lowest MSI in
recovery stage as compared to drought stressed plant after 48 hours According to these results, MCC68
genotype (as a susceptible genotype) could not retain MSI under drought stress and recovery stage while in
resistant genotypes (MCC392 and MCCB877) there was no significant difference for MSI in recovery stage as
compared to drought stressed plant after 48 hours. Water potential was higher in recovered plant as
compared to drought stressed plant after 48 hours while control plant in recovery stage had lower water
potential as compared to drought stressed plant. MCC392 (resistant genotype) and MCC68 (susceptible
genotype) recovered genotypes had the highest and the lowest increasing in leaf water potential as compared
to drought stressed plant after 48 hours. Higher water potential in chickpea genotypes is effective in
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increasing drought tolerance and growth retaining after drought. CO, assimilation rate and water use
efficiency was higher in resistant genotypes (MCC392 and MCC877) as compared to susceptible genotype
(MCC68) in all drought stress stages. Resistant genotypes had lower transpiration rate under drought stress
as compared to control plants in all investigated stages.

Conclusions

According to the results, higher membrane stability index, lower transpiration rate and higher water use
efficiency can be effective in growth retain under drought stress and recovery stage. Also tolerant genotypes
(MCC392 and MCC877) that have prevented the sharp decreased in photochemical efficiency and CO-
assimilation rate under drought stress had higher ability to growth retain after drought stress.

Key words: Chickpea, CO; assimilation rate, PSII photochemical efficiency, Transpiration rate
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Table 1. Different weed species and average density, distribution uniformity, frequency, abundance index and degree
of noxiousness
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Amaranthus retroflexus L. o9 et Annual c4 5 38.9 67.6 1115 -
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Poaceae
. zlanl
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Boraginaceae
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Table 1 - Different weed species and average density, distribution uniformity, frequency, Abundance index and Degree
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Fig. 2. A hierarchical cluster analysis weed species of common bean fields in Azna
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Introduction

There are many different factors that affect yield and quality of agricultural crops, including weed
management. The abundance, distribution, density and composition of weed species in a cropped field varies
due to the nature of the crop, cultural practices and cropping pattern/system, soil type, moisture availability,
location and season, therefore identification of weed flora is important to identify the proper weed control
options and enables farmers to use the best management strategies. Common Bean (Phaseolus vulgaris L.) is
an increasingly important cash crop for growers in western provinces of Iran. Due to the lack of basic
information about the weed diversity in common bean fields in Lorestan province which is the mean
producer of bean in Iran), the current study was conducted for exact identification of flora condition of
weeds.

Materials & Methods

The present investigation was carried out to find out weed floristic composition in common bean fields
of Azna (33°45" N latitude, 49°45" E longitude, with a mean altitude of 1871 m above sea level), in the
North of Lorestan province during 2014. In this study, 34 fields of bean using method of stratified random-
sampling, and by assigning the suitable number of the samples for each level, were selected. The longitude
and latitude and sea level of different fields were recorded exactly by global positioning system (GPS). In
order to determine the density and composition of weeds, sampling in each field done using the pattern of W.
According to the pattern of the W, 9 points in each field were selected and the distance between two
sampling points was 20 meters and in each point by using a 0.5 m x 0.5m quadrate the density and
composition of weed species was determined. For data analysis of weed flora in the fields, frequency,
abundance index, distribution uniformity and mean density were calculated using appropriate equations.
Weed frequency indicates the proportion of fields where the species was found. The diversity of weed
species was described by species richness and weed density was determined by counting the number of
plants in each sampling quadrate. Cluster analysis was done by JMP software using the data related to
species richness index, species diversity and similarity.

Results & Discussion

In the current experiment, 23 weed species from 14 families were collected and identified at the
different bean fields in the studied region. The highest number of weed species belongs to Poaceae family
(five species) and Asteraceae family (three species). Based on results, 78% and 22% of weed species were
dicotyledonous and monocotyledon respectively. Among the identified weed about 65% were annual and the
remaining species were biennial or perennial. It seems that intensive and high input cultivation of common
bean in the studied region affected the composition and diversity and density of weeds. Previous studies also
showed that perennial weed communities under less cultivation and reduced tillage systems are often more
frequent whearase in conventional systems the annual weed are dominant. Kenaf (Hibiscus cannabinus L.),
Field Bindweed (Convolvulus arvensis) and Redroot Pigweed (Amaranthus retroflexus L.) had the highest
and Black Nightshade (Solanum nigrum L.) and Goat's Beard (Tragopogon pratensis L.) had the lowest
density, uniformity and abundance in the common bean fields. The density of the weed species varied
considerably in the different fields and the maximum density of weed (5.5 plants. m?) in the fields was
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recorded for Hibiscus trionum. The most important noxious weed of studied regions were Field Bindweed
(Convolvulus arvensis), (Sorghum halepense (L.) Pers.). (Cynodon dactylon (L.) Pers.) and (Echinochloa

crus-galli (L.) Beauv.). The highest value of species richness index (27.5) and Simpsons diversity index
(0.94) were recorded for Southwest, whereas the lowest value of species richness index (17.14) and
Simpsons diversity index (0.86) calculated for Southeast regions. Results of another study showed that
species richness is related to geographical condition and increase with the height. Decrease of species
richness in plain areas suggests that agronomic management has a strong effect on species diversity and
weed abundance during the time.

Conclusion

The occurrence of numerous weed species in bean fields means that different methods of weed control
must be selected because some of these weeds such as redroot pigweed (Amaranthus retroflexus L.) can
produce a lot of small seed which may increase the problem of weeds in further years. The higher number of
dicotyledonous weeds means that special cautions for the use of chemical herbicides is necessary because
many of recommended herbicides for broadleaf weeds could result in serious damages to the common bean
fields. It seems that in these conditions considering the integrated weed management (IWM) methods is
justified.

Key words: Diversity, Frequency, Similarity index, Species richness
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Introduction

One of the important abiotic stresses is salinity, with adverse effects on yield and product quality.
Salinity damages to plants through ionic and osmotic stress are reflected in loss of water content, specific
toxicity effect of ions, and disruption in nutrients uptake. Soil salinity can be raised by irrigation,
inappropriate drainage, sea advancement to coastal regions and accumulation of salts in desert and semi-
desert regions. Salinity is a limiting factor for plant growth because it limits the feeding of the plants by
reduction the uptake of P, K, nitrate and Ca and increasing inter-cellular ion concentration and osmotic
stress. In addition to its adverse impacts on the yield and yield components of crops, salinity affects most
processes involved in the growth and development of the plants too.

Materials & Methods

The present study was conducted in research greenhouse of Department of Agriculture, Birjand
University on the basis of a Randomized Complete Block Design with four replications. The soil salinity
treatments included five levels of 1, 3, 5, 7 and 9 dSm™*. Soil texture was loam-sandy with the pH of 8.09 and
EC of 1 dSm™. The irrigation water was filtered with EC<350 puScm™. The salinity was applied in
accordance with soil saturation moisture percentage and field capacity moisture percentage. NaCl was used
as the source of salinity. Irrigation was applied by daily weighing of pots in terms of field capacity moisture
percentage. In flowering before yellowing of chickpea pods, number of leaves, leaf area and the
concentration of sodium and potassium were measured. After full yellowing of the plants, pod number, grain
yield, 100 grain weight and total dry weight per plant was recorded.

Results & Discussion

It was found that salinity level significantly influenced all measured traits. Salinity adversely affected
plant height, number of leaves and leaf area, so that the highest level of salinity resulted in 22.4% plant
height, 15.8% number of leaves and 58.4% leaf area per plant. The salinity by reducing the water-absorbent,
creates an imbalance in nutrient uptake and toxic effects of some ions and causes changes in the metabolism
of plants and reduces their growth. Reduction in the number of leaves and leaf area, which in fact have been
a reduction in the photosynthesis area can be one of the factors that reduce the dry weight of plants. Under
salinity stress, the plants reduce their leaf area to counteract the stress and results in greater thickness of the
leaves, the accumulation of more chloroplast per unit leaf area and increase in leaf chlorophyll content.
Salinity enhanced the concentration of sodium, reduced concentration of potassium and concentration K:Na
in chickpea. It was revealed that the increase in salinity level from 1 to 9 dS m™ increased the concentration
of sodium 76.75% and reduced concentration of potassium to 59.7%. Rising the entry of sodium into plant
under salinity conditions cause cytoplasm to be replaced with potassium ions and ion toxicity effect. By
increasing the amount of sodium or sodium ratio to potassium in root environment, the concentration of
potassium in plant tissues was reduced. Also, the highest salinity levels as compared to control reduced pod
number by 33.33%, grain yield by 59.83%, 100 grain weight by 44.44% and by 39.34% total dry weight per
plant. Shoot dry weight loss as a result of salinity can be attributed less number of leaves and smaller leaves.
One effect of salinity on grain yield is changing 1000-grain weight. Lower 1000-grain weight cane be
associated with shorter grain filling period in salinity treatments and also with lower synthesis of assimilates.
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On the other hand, the change in the pathway of assimilate partitioning to roots for counteracting the salinity
can be another reason for lower dry weight of the grains.

Conclusion

The effect of different levels of salinity on the measured traits showed that salinity had negative impacts
on morphological traits, plant height, number of leaves, leaf area, potassium concentration and concentration
ratio of potassium to sodium. Sodium concentration in plants reduced dry matter accumulation in chickpea
and grain yield. Application of these levels of salinity indicated that peas are moderately sensitive plants to
salinity, particularly salinity stress level of >7 dS m™.
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Tablel. Density and kind of broad leaf weeds in interference treatments

9y =
m‘g
L

'R

- S
B

s

=
x5

L]

2 =
-
W g
- -

g=
.‘)E"A:
=
1=
=
o =
4 =3
8 38
53
B =

N

S

e
5%-‘;

<
1t
= =
=k
- 2=
'b‘u

1455 Oy Sk

Sy

Molva
sylvestris

it oS

5 g

Chenopudia

Cleome

Treatment

Total

murale

viscose

o
wyooun

39
47

49

44
37

6
8
8
6

3 3 3 13
3 2 I3 i3

- o =
P S S
R
R L 4
g 5 5 8
= 9 T O
L I = T}
— e =T
2 8 8 =8
[ =S =T =T =4
= = = =

6

58,70 b gl
59, YT U U3l
590 AF L 51

el s

up to 60 days

10

up to 72 days

(]

o

o

up to 84 days

(o]

o

o

Complete interference

\A

ipelile Cune Lsle g Hsld

Sy Sewg e ol 32855 (nl ;o S iy 5 placils
amS oy dnl TSy Tad 3 T (g gl ooy
s 5 00 m iy Sawgye oS Wiy 'Sy 57 Sl
Sob jasladale aiils bylod 1y o515 (p den
Ol lgl L Clle o5 aingy T g j5m o4 eDhas gl Jolis S5
2y Loyl slacss o aglacale 3105 050 (o SYsb b .og
9 LaS ot Camez ol 0l lid rals aslol jo g a3l
VEVA alo o Ly olce 505 51 s 55,FA 108 105
g S @iye e ;0 W TR 500 Sl 4 o 4 (S
5 ) Joaz) il malS 4y g 0590 0l b ksl Comer )]
Y

ipgladile s 059

slecale Sz o3 S5 pae 5 S35 la Lo I
Job Gl L (T Jgu2) o2 losme S Sl 5 S o
G eslacile Sas s (JBI Gla e j0 il 090
59 a8l aeod Sl ools (p yiion 4 (6 gbody (Bl
15w FYFIEV ime a b olod 3105 Lo o oS o0
59, VY L Jolass Jlesd a ooy 0S5 S36 10 5 e ke
Eayo yn 0 08 YAIYS o ay 20 J5 0o 0 00 L Bolas
Lyl s acdcwln jpebaale S e Gl s og
Sk @ S B Gla o 0 S gy S (59 4
=<hyy oS sladilagle fadains b (A Jgaz) o9 yiin S 5
Sl sreclacile SS9 5 0515 0 (2P JB ShelS
IR V- R jﬁ

byl o Sdos

3 OLE 5, Shae 1 S a5 51 slales
9yl eme w03 Jlaizl w5 Sglon o, Slee
(FJgu>)

' Physali divaricat
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* Echinochloa crus-galli
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Table 2. Density and kind of narrow |leaf weedsin interference treatments

o Bgy9m P bl B e
Treatment ) Echinochloa crus-galli  Cyperusrotundus  Total
up to 12 days 59,V B ol 3 20 23
up to 24 days 59, YL Ul 5 23 28
up to 36 days 50, Y2 U ol 1 32 33
up to 48 days 59, AL Ul 3 36 39
up to 60 days 39,70 b Jol 2 29 31
up to 72 days 59, YY U Ul 1 29 30
up to 84 days 59, AF L Ul 2 21 23
Complete interference S5 Yol 1 19 20
SRSl g S oy jplacile S (459 il lg 455 -F Jgur
Table 3. Analysis of variance of broad and narrow leaf weeds
s glie ST 42 B 1k 039 LS 2ot 039
SOV df Weight of narrow leaf  Waeight of broad |eaf
Replication S 2 30.762™ 199.591™
Treatment Slows 13 10871.366™* 60895.250*
Error o> 26 859.347 295.303
%CV s gy . 10.59 12.16
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Table 4. Analysis of variance of the biologic and pod yield of French bean under study

& i’ 2o ‘5"‘}]— 4z Siglam o8 des jw e 5 Slas
SOV df Biologic yield Pod yield
Replication s 2 389.457™ 591.135™
Treatment Jo 15 3438047.268"" 1041895.922™
Error Uas 30 801.311 337.528
%CV Ol s oy . 6.40 11.85

1Y g 53 logine 5 ol sme pas s 5 4
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Table5. Parameter valuesto standard error for logestic form
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Table 5. Parameter valuesto standard error for Gmpertsform
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Table 6. Observed values critical time of weeds control (logestic form) and critical period of weed control (Gampertz form)

(M Pﬁ) 6»\&) 4-1?}-0 G J.’"‘-.U suo)sé
Interference period of growth stage (L ogestic form)

(5 jol8 p,3) 0y Ao yo G JS 105 sloo 90

Interference period of growth stage (Gampertz form)

b, g
o R sobosnlive 5 ,KLos(%) o R sabosnlive &, SLac(%)
ieats Observed yield (%) ileaatls Observed yidd (%)
days after planting days after planting
10 94.95 10 29.64
12 90.99 12 30.75
24 80.56 24 37.69
36 67.02 36 54.93
48 62.91 48 69.92
58 46.32 58 90.43
60 42.68 60 93.09
72 20.7 72 95.38
84 17.58 84 98.45
Complete interference 16.79 Weed-free 100
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Table 5. Comparison of yield of French bean under weed free periods and weed interference periods treatments

e o Slos
LS psa,b SiS (39 LS iy SiS 039 Seiglam o Klas )
Weed freeperiods  J&Iw pae sl80y38  pry weight of narrow leaf  Dry weight of broad leaf  Biologic yield S
(gm?) (gm?) (gm?) Pod yield
(gm?)

up to 12 days 59,V b 55 pae 71.2a 3834a 117778 £ 612.22¢g

up to 24 days 59, Y U U5l poe 57.6b 254.6b 144371 ¢ 750.129 f
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Introduction

Pulses are the second important for human diet. Pulses planting in agriculture systems had multiple
outputs. In addition to their food importance for human and livestock, these plants play an important role in
soil fertility. Growth and yield of French bean are substantially reduced by weed competition for nutrients,
water and light. Application of pre emergence herbicides is quite common for weed control and it is often
associated with post-emergence herbicide treatments. Alternatively, French bean growers rely on machine
hoeing techniques, especially in organic farming systems. These techniques are often expensive, time
consuming but they are not often successful or cost effective. The Critical Period of Weed Competition
(CPWC) is a key consideration for IWMS programs and for the development of alternative weed
management strategies. By definition, the critical period of crop growth cycle is length of time during which
weeds must be controlled to prevent the unacceptable yield losses. The results showed that the bean is
vulnerable to weeds, and weed control in bean production is the main problems in many countries, including
Iran. The objectives of this study were to determine the CPWC in French bean, to gather specific information
on the competition effects of weeds to this crop, and to understand the time during which yield-reducing
competition occurs.

Materials & Methods

Field experiments were conducted in 2009-2010 at Azad University Shoushtar Branch Agricultural
Research Station (32° 15’ N, 48° 28’ E). The soil was as: 42% clay, 51% silt and 7% sand, pH=7.8, total
organic matter 0.4%, and a height of 84 meters above sea level. The soil was prepared according to the local
practice for French bean production. Primary tillage consisted of spring chisel plugging and it was followed
by two harrowing. The trials were preceded by wheat (Triticum aestivum L.). French bean was sown at 40
seeds m” with the rows spaced 0.9 m apart and at a depth of 4 cm. A randomized complete block design with
3 replicates was used for all trials. Individual plots consisted of 5 rows of French bean plants, each 4 m long.
In order to determine the critical period of weed removal, the duration of tolerated competition (DTC) and
weed- free period (WFP) were calculated. In order to determine the DTC, plots were left weedy for 12,24,
36, 48, 60, 72 and 84 days after emergence (DAE) corresponding with 2-6, 6-10, 10-14, 14-18, 18-22 leaves,
50% flowering and 50% pod production respectively and weed free for the rest of the growing period. To
determine the WFP, plots were kept weed-free for 12, 24, 36, 48, 60, 72 and 84 DAE and weedy for the rest
of the growing period. The treatments were compared with two control plots kept weed-free and weed-
infested throughout the crop cycle, respectively. We used MSTAT-C software to variance analyze of data. In
addition, we used Duncan test to compare mean.

Results & Discussion

In this research, among wide leaf weeds Physali divaricat and Amaranthus viridis has the highest
density. Narrow leaf weeds included Cyperus rotundus and Echinochloa crus-galli that Cyperus rotundus
had the highest number. With prolongation of interference period of weeds the number of weeds primarily
showed an increasing trend, and then decreased. In interference treatments the population of broad and
narrow leaves reached the highest value i.e. 45 and 49 plant m™ respectively 48 days after germination of
French bean (14-18 leaves stage). After that their population decreased. Finally, their density respectively
reached to 26 and 28 plant m™ at harvest stage (Tables 1 and 2). The impact of interference and interference
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free treatments on dry weight of broad and narrow leaf weeds was significant (Table 3). With increase of
competition period interference length treatments, dry weight of weeds increased such that the highest value
of aggregated dry matter in broad leaves in throughout season interference treatment was 426.7 gm™, and in
narrow leaves was related to interference treatment up to 72 days after germination of French bean (50%
flowering) that reached 78.3 gm™. Dry weight of broad leaves in interference treatments was higher than
narrow leaves (Table 8). With the closure of crop canopy a significant reduction occurred in density and
biomass of narrow-leaf weeds. The results showed that the impact of weed interference and weed free period
treatments on the performance of green pod and biological yield of French bean is significant at 1%
probability level (Table 4). The comparison of green pod yield means of French bean showed that
interference treatments significantly decreased the yield so that the lowest yield of green pod was seen in
interference treatment up to 84 days. Its value was 349.8 gm™ that were located in the same statistical group
with complete interference. In weed free period treatments, the highest value of yield was related to control
treatment up to 84 days after germination that was 1959.4 gm™, and was located in the same statistical group
with complete weed free treatment. Decreasing trend of pod yield can be attributed to weeds shade, flowers
fall due to the presence of competition and more allocation of photosynthesis materials to growth. Therefore,
French bean yield was decreased by increasing interference periods of weeds (Table 8). According to our
research, the critical period for weeds control in French bean was determined 58 and 72 days after
germination for acceptable reduction yield of 5% and 10%, respectively.

Conclusion
The results revealed the sensitivity of French bean in competition with weeds. Cultivation of beans
requires correct implementation of weeds control operation particularly before planting and germination.

Key words: Allowable yield reduce, Broad leaves, Interference, Narrow leaves
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Table 1. Valuation of direct employment of Pulses productionin Iran
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Components Quantity
LSS 5o 59, 4 )1 550 (ke 23
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Wage of labor in 2014 year(Thousand rials)
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Value of employment (Thousand rials per hectar)
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Table 2. Assessment of Pulses as alternative crop in fallow-Wheat rotation (Crop system)

=h; el (LS 53 5 5ks) o Slos
Crop system Yield (Kg per hectar)
Firstyear Secondyear  Third year Forth year
Wheat-Wheat 1561 1357 1637 851
‘A‘_\.‘\f —um.\.c.
Lentil- Wheat
P 887 1559 850 1764
S —2959
Pea-Wheat 1040 1572 620 1130
pouS -Gt
Fallow -Wheat 0 1726 0 1889
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Table 3. Valuation of Pulses effect in crop pattern on Wheat yield

o 5o il
adlgo Yield increase
Components n
P Second Forth year Avarage
year
pSpaiS (5501 4 o T e (555 202 913 558
Lentil-Wheat pattern to Wheat-Wheat pattern
Pea-Wheat pattern to Wheat-Wheat pattern
Sy jgax 5l AL puiS 8 ,Shee (Sle 405
Average of Wheat yield to presence of Pulses
(p5sLS 50 Jby) pasS s 10500
Price of Wheat (Rials per kg)
OLSe 5o Jb, 5l5) S ool s Shge jpam 5l 226 53] 4250.5

Value of Pulses’ presence in crop pattern (Thousand per hectar)
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Table 4. Valuation effect of Pulsesin crop pattern on Wheat’s Protein rate

S~ (w03) (59 oo
Pattern Rate of protein (per cent)
S5 P 125
Wheat-Pea
pT-pas 115
Wheat-Wheat
OB oRIP e 1
Increasing rate of protein
()m)‘> f)fﬁl‘s) F“\i Q)S‘L‘"c 2167
Wheat yield (Kg per hectare)
(S ohS 50 Jb, ,l2) (g n cued 500
Price of protein (Thousand rials per kg)
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Value of increasing protein (Thousand rials per kg)
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Table 5. Valuation of four effects of Pulses dueto bio-nitrogen production

Lailjo Slodio
Components Quantity

Bio-nitrogen production (Kg per hectar)
Unl3®) (slomsd 3555 058 Cancd ;
Price of nitrogen fertilizer (Thousand rials per kg)

LS 5o b, 558 sy a9 955 adgi 51 20 33

700

Value of bio-nitrogen production (Thousand rials per hectare)
GESe 50 Jb,)l50) (olends 4ijs,is 055 alsyly Lals 5| =b Gl 700

Value of reduction imports of nitrogen fertilizer (Thousand rials per hectare)
OES® 50 by 5l58) (s 4559555 055 2l 51 U (Sagll el s 459
Value of pollution reducing of bio-nitrogen production (Thousand rials per hectare)
Value of product quality (Thousand rials per hectare)
OLSe ,o Ju, 550 a5 lezr b, U5 2129.76

Total value of 4 effects (Thousand rials per hectare)
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Table 6. Valuation of Pulses' effect on management costs of pest, diseases and weeds control

badlgo Hlado
Components Quantity
OLSe 5o JLl) oS (ploord pyan ayjo 446.7
Cost of poision for wheat (Thousand rials per hectare)
(o,0) Suals lade 18
Reduction rate (percent)
GES® o Jb,l) SBT Js (o)) 80.40

Value of pest control (Thousand rials per hectare)

Gy 58) 5 5958 5l eoliinl jo tals 1
Reduction use of labor (Man-day per day)

(b 2 WWAY Jlo 50 05055, 5,15 050t

400
Wage of labor in 1393 (Thousand rials)
QLS 5o JLy,l50) LI g5y 5l ool rals” 35 )] 400
Value of reduction the use of labor (Thousand rials per hectare)
LS s Jb) J58) (ploact pyos Brae 5| (AU (Sogl (als 35 76.68
Value of pollution reduction of using poision (Thousand rials per hectare)
LS 50 Jby)l50) (eleosds pyons ol 2alS 51 L3635 80.40
Value of poision import reduction (Thousand rials per hectare)
Value of quality production (Thousand rials per hectare)

Total value of 5 effects (Thousand rials per hectare)
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Table 7. Valuation of the most important selected Pulses crops of Iran
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Typeof pulses Yield Price Value of production (Thousand rials per hectare)
(Kg per hectar)  (Rials per kg) P P
o 895 1377 20359 28034.34
Chickpea
Nt 510 20359 10383.09
Rainfed Chickpea
T 2878 3064 8818.19
Bean
o byl 1457 3064 44642 .48
Rainfed Bean
! e 1211 18977 22981.14
Lentil
SERE 582 18977 11064.61
Rainfed Lentil

20984 (Lsa 1o Jb)l58) sadss Sl )] eSilee
Average value of Pulses production (Thousand rials per hectare)
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Table 8. Valuation of straw and residues of the Pulses

S g5 bl p ol 5m0

Quantity of based on thethetype of cultivation

oadlso =l 2o Sl
Components Irrigated Rainfed Mean
OGS 55 0 55kS) (sodgs S 5 o5 1500 1000 1250
Straw produced (Kg per hectar)
(oS 52 Jb)) IS 5 o5 p TS S Cend 3303 3303 3303
Price of straw (Rials per kg)
GES 53 by J138) gy IS 5 o5 25| 49549 3303 412825

Value of straw produced (Thousand rials per hectare)
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Table 9. Valuation of Pulses on reducing the soil nutrient loss of soil erosion

adgo Hlado
Components Quantity
LS 5o Jby)l50) Gl 5l (o86 o s 55 657.20
Value of erosion damage (Thousand rials per hectare)
OGS 5o Jby o) Slgs jsam 5l 80 28,08 als 35 657.20
Value of reduction the loss of the presence of Pulses (Thousand rials per hectare)
asdllae glaazil il
Loas (LadS 5 0lS (509581 L) ole <S5l s 50 4c )50 JUSWIKIN SRV L)

il 5853 5l ey a5 o il oo S o o SolSFS
SLoS a5 39 walss 0, 5ol VOY 9 VOV s i & Jlade ol
Sdboa (Bras (g Hlaie jo Glabade LB H9>a8 0

.(Parsa & Bagheri, 2008)
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595 2 TS BV a3l il e 45 0531 LS 5 505
3 L8 99 (e ke (reizmen 09d IS ;0 i s

Gl aagi 31 (AU 395 (5,105 05,1 Ve Jgax
Table 10. Valuation of green manure from Pulses production

adlzo Hlado
Components Quantity
()Ll;S“b B P)f?l"s) 64-'-]9" 4359 5 ‘395 47
Nitrogen produced (Kg per hectare)
(58S 2 JLp)l) eloosd 435505 355 0,5 5kS Sy caad 7
Price of nitrogen fertilizer (Thousand rials per kg)
QLS 5o b,y 1) (ghms 459,505 955 g 51 (56 35 329
Value of bio- nitrogen production (Thousand rials per hectare)
OS5 Jb, 1) (eleond a3js s 355 Sl (2als 51 (286 o) 329
Value of nitrogen fertilizer Import reduction (Thousand rials per hectare)
OLS2 8 b 5l58) (e 4559555 095 adgs 5| 8L (Fogll sl i3 459
The value of pollution reduction of bio- nitrogen fertilizer production(Thousand rials per hectare)
LS 5o b, J58) sy Jsame coieS 5l 36 ;) 127.26
Value of product quality (Thousand rials per hectare)
()LN‘S“h S JL') )')m) ML?)LQ)-.- 6L°u‘))| JS 1244.26

Total value of 4 effects(Thousand rials per hectare)
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Table 11. Valuation of the improvement of Pulses effect on theimportant components of soil

Wailje o5
Components Quantity
GLSa 50 ) S @ ond onils T3k Slsu 555 Jolae 10
Equivalent animal manure returned to soil (Ton per hectar)
(& 2 sl Slee 055 05 o ced 250
Price of animal manure (Thousand rials per ton)
2500

S yo U, Jl52) S oS15 5 sanails leislo sguge 31 (36 (55

Value of Building, gradatiant and soil compaction improvment (Thousand rials per hectare)

axllas claazsly a5l

30 PSS dlge (o5, a8 oo SLLE S S (ghlol>
Wiy o0 S |, S (Spd Ll Sl 08 e
Ol e 1y 0,5 ,LS g0 ol (Parsa & Bagheri, 2008)
Sl b ol G5yl 5 08 Sl (b o3d S lgieay
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Table 12. Valuation of Pulses’ effect on water permeability and soil aeration

il 3o Ol
Components Quantity
LS 5o Jb,)l0) et anje 300
Cost of plowing (Thousand rials per hectare)
GESa 50 b)) (2olen g (6 pdydeis 5l (2L 35 800

Value of permeability and aeration (Thousand rials per hectare)
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Table 13. Valuation of Pulses' effect on water protection (saving)

@Y gazo ol cblis 4o,
Crops Conservation value of water
GOS0 Jby,052) (o) (Jby i) I8
Value (Thousand rialsper hectar) Total (Thousand rials)
P22 297 3975 568588595.10
Rainfed chickpea
Lo
e 4785 17568529.44
Rainfed Bean
w2 o 3975 16366741.20
Rainfed lentil

asdllae claazil il

OF Jooz) Slogem adgs 5l il g 4359 505 095 wilony
o it g Lugl 0955 £)150 LS 5l a8 coul o 01 5
3525 sl SO Lol 51+ g0 LSy o

.(Jamalipour et al., 2014)
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Table 14. The greenhouse gas emission rate of selected Pulses

Olhg> g4
bailje Type of pulses
Components 9 Legd oeas
Chickpea Bean Lentil
(S l3) St 5 s 556.79 131.46 157.60
Cultivation area (Thousand hectares)
(LSl 53) 5,8kos 19.80 53.57 21.18
Yield (Ton/hectare)
(o) Wl 0.148 0.40 0.158
Residue (Ton)
(25) Silowy 5IN20 Lzl Js° 48.80 40.85 15.40
Tolal of N2O emission from residue (Ton)
(59 (5o 55 434.70 2448.28 1341.62
Nitrogen fertilizers (Ton)
() s 055 51 N20 el s 60.67 142.69 41.70
Total N20 emission of nitrogen fertilizers
(Ton)
() o1 5IN20 Lt Js 7.72 1.82 2.19
Total N20O emission of fallow (Ton)
(G N20 Lasil g gax 117.19 185.37 59.29
Total N20 emission (Ton)
(&%) oS kel 9146.71 2185.59 2588.92
Carbon emission (Ton)
() CO2 Lzl 33537.33 7918.32 9492.54

COz emission (Ton)

OYAY) o), 5 500 Jlo 5L
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Table 15. Total economic value of Pulses' functionsin Iran

(LS 3 JUsyli) ) (b oaekeo) J5

Total

o ,s,l
5 Value
(Thousand rials per hectar)

Functions
26222.156 22179958.21

wobaidl

Economical
Sl 3y 20984

Pulses production
5l eBb aig s sagS Wl ly ials 200
s Cllad (s 45352 095
Nitrogen fertilizer import reduction of bio- nitrogen in direct activity
o 355 i a5t 355
Bio-nitrogen of green manure 329
lod pyan falS

Reduction of poisions 80.406

g3k g plo glaydss ) 4128.75

Nutrition value of livestock and poultry

(Million rials)

8800 7443462.4

sl
Social
QRN

Employment
16663.19 14094528.47

8800

=)
Agronomic

s Codlad (g j 45975 055
Bio-nitrogen in direct activity 700
S 355 (et W59y505 295 329
Bio-nitrogen of green manure
=y 6ol o Jsame o Shes <L)
Yield promotion in crop pattern
b lows 5 SBT )0 slacile J s
Weeds, pests and diseases control
5 65X o Jyame (s ol
Increasing the protein of product in crop pattern
5l b Jpame curS
s Collad (S 595 055
The product quality of 1?10- m‘tvro%e‘n in direct activity 270767
e 995 (G 459555 395 127.26
Bio-nitrogen of green manure 68.26
stlod pyo Rl

Reduction of poisions
9196.88 4986122.04

4252.5

80.406

10835

(shzoams j- (59 5glgS |

Ecological-Environmental
657.205

SE b g5 pels
Reducing the soil erosion rate
S sonalls sgut 5 S w515 2ol oS Ll sguge
Building, gradation and soil compaction improvement
S aoslyn Gl 5 o s piesh el
Increase to water permeability and soil aeration
5 esb (Sogll rals
i Codlad (S @35 55 095 Sl 459
Pollution reduction of bio-nitrogen fertilizer in direct activity
S 355 (et W55 y505 295 459
Bio-nitrogen fertilizer of green manure 76.68
leord pga rals ’
Reduction of poison
o ekl 5l 4245 797580.02
Water protection (saving)

2500

800

60882.22 48704071.12

S,k glas 5,1 g5
Total fundionsof the 4 effects
adllae gloazily a5l

(8 J992) s Lo 5 BT Lo )lo )3 )15 (59,0 5l oolicial by l5aF e+ pals” s &

qy



WWAY sl dous 5 leis Auder [l 1 Qg GGG R /... LY b5l 16 ,8L ¢ SbyS

Ol 50 Gligas o, gobaisl iyl S 31 Al slez (b, 515 ot V8 Jou
Table 16. Functions share of four effects of total economic value of Pulses' functionsin Iran

o 5, (20y5) adew
Functions Share (per cent)
Economic gslazdl 45.55
Social _slaz>! 15.29
Agronomic )3 28.93
Ecological- Enviromental . ocecan 5= 503590551 10.23
axllas claazsly a5l
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'Negative externalities
2 Positive externalities
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Introduction

Pulses have an important role in supply of households' protein needs and income resource of farmers in
farm level. Also, it has abundant positive services and functions as economic, social, agronomic and
environment-ecological and negative externality such as greenhouse gases emissions. This paper tried to
estimate the value of Pulses' goods and services (PGS) in agronomic systems in 2014 using benefit transfer
methods, data of several local research and selected pulses' data of Iran.

Materials & Methods

Broadly defined, value can be defined as a framework for identifying positive or negative qualities in
events, objects, or situations. The total economics value (TEV) of any resource is a sum of two types of
values: Use values and Non-use values. In this study, only use values are considered. Economic valuation
assumes that these resources somehow impact on the utility or well-being of individuals. A number of
methods have been developed to elicit these changes in the utility (or well-being) of individuals. Generally,
these are classified into two major groups-Market-based approaches, and Non-market based approaches. One
of the conditions of market-based valuation is that the commodity is traded in a working market.

Market Based Valuation: Under market-based valuation, a link between the Pulses' service (goods
generated) and society’s preference is developed. If the good is commercial, it is bought and sold through the
marketplace. Its level reflects social preference (or value). If market price for a certain Pulses' service in the
marketplace exists, the price is directly used to evaluate the value of PGS.

Non-Market Valuation Methods: Non-market goods do not have a market price. Majority of PGS are
non-market goods, and require a different type of valuation methods. Main methods of non-market valuation
are the contingent valuation method, the travel cost method, hedonic pricing, and choice experiments. These
methods require data collection, which is both time consuming and resource-rich. If such methods cannot be
implemented, the next best alternative is to use the method of benefit transfer.

Benefit Transfer Method: When there is no market price for Pulses' goods and service and a primary
non-market valuation study is not an option due to time and cost constraints, method of value transfer (VT)
or benefit transfer (BT) is considered a key option to estimate the value of such a service.

Value (benefit) transfer is the process by which a value or demand function of a characteristic or a set of
environmental characteristics obtained from each valuation method in a location (original location) is used to
evaluate environmental goods or services in another location (location transfer). The VT method is widely
applied in the economic valuation of non-market environmental goods and services. There is no unanimity in
the economic literature for the use of the VT method. Some economists do not consider BT as a
methodology, but simply consider as transfer of estimates from one location to other location. Desvousges €t
al, (1998) believed that transfer studies involve all advanced skills required to the main research. It is
recommended that caution must be exercised to ensure the validity of the method. Three principles are
suggested: (a) Population of both regions should be similar; (b) Goods or services in both locations should
have about the same characteristics; and (c) Initial estimated values should not be old because preferences
change over time.

*Corresponding Author: ghorbani@um.ac.ir
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Results & Discussion

This study showed that that value of PGS in acreage unit and macro-level in Iran are 60882.22 thousand
rail per hectare and 48704071.12 million rial. Total share of the economic and social goods and services of
Pulses is 60.84 percent. Also, the total share of agronomic and environment-ecological services of pulses is
39.16 percent. The value of water saving of rainfed selected Pulses have been computed equal to 797570.02
million rial. Furthermore, total environment cost of N20 and CO2 gases emission of selected Pulses has
been estimated equal to 8§722.04 million rial.

Conclusion

This study showed that Pulses' have high value in agronomic systems of Iran specialy on water saving in
rainfed lands. Furthermore, it has several goods and services that has market and non market value. Regard
to results, considering of externality of Pulses in agronomic systems of Iran in national policy making
especially in research budget allocation has been suggested.

Key words: Economic, Environment, Greenhouse gas, Pulses, Valuation
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Table 1. Analysis of variance of the effects of drought stress, salicylic and ascorbic acids application on the
physiological traits of two chickpea cultivars

Olay o uSbeo
NEEPUTR Sol3T 4z 0 Mean squares
SOV df ails o ,Slac ailolee i Gy SiS 03y ol e (slgine
Seed Yield Weight of Biomass/Plant RWC
hundred seeds
s
Replication 3 24029.4" 45479 171.91™ 336.8
S 3 2114892.9" 3654.89" 2368.8"™ 2407.7"
Stress (S)
kol o5 sl 9 27450 580.12 146.55 132.1
Error a
~ 1 48668.4" 585.21" 67.6" 730.8"
Cultivar (C)
.\..'1'4) o-\.;.l_fp...‘a...v~ A
Plant growth 2 3988L.7™ 157.44™ 285" 37.2"
regulator (P)
1) XS 3 13982.6™ 100.68"™ 747 134.3™
SxC
) °“‘“§"*’°"~P i 6 52989.7" 63.56™ 121,50 1409
X
25 eaS a0, 2 60763.4™ 188.50™ 36.91" 20.8™
CxP
ow[‘,..]a...;» A5% [‘,3) X S
N 6 69380.3" 48.68" 58.79" 357"
Pl
SxCxP
oo e sl 60 30026.9 86.16 92.22 1135
Error b
CV% ol i e 2391 19.26 17.70 11.48

By 05 ) Jleixl ol 1o s s o gy K T s e e NS

ns ,** and *: Non significant and significant at 1 and 5% levels, respectively.



WAV gl do 16 lois Al /oyl 31 U g SBUBH /... (L Jolomo 110,500 g ol 3

Byan 85U Coov s oo las il s 3V B/F (LiSe
3 S sLSVYY a4 ILCAB2 (5, 5, Shoe Sy joSeloens
A Comns G0 s jobay aS w65kl Lalyn o S
Ol Gl B QLS )3 0 S JlSYVE) (S50 Joloee 9 jlocs
5 Bl sl 45 el sat IS (Y 3oz sas e
o joban Ol g Lyl 50 Syl s
S5l el a5 T cams co ol 38l ], 0e505 ails o Slae
01y oS 0l o ylaunST 5T sole S lgrea
2014) oS cdadle O SgnaS 5l 5b gilopnST sla s

(et al., Zarghamnejad

Slye aelss 5 5t oy e o JoalS sl Ly o
Oy ey Gl G5l ezt po Al il es e
b s il T o, Slee Cslys jo g asls (59 casls
.(Rezaeyan-zadeh, 2008)
Dl asls o, Slos Blad 5l o) 9590 05, 95 O
b, asls o ,Slas ko () Jgoz) ais oaaline (55l cixe
by % 5 S8 0 0S5 LS AN (glal e o ILCAB2
Jols as Lol o Lol gy LS jo 0,5 gLSAVS yliws S
Sy LS 50 05 LYY (e 4 ILCABALS, 5 Sos
30 8 el SYAY) o, o8, 0, Slae Ly aslin o a S

E 1000 a
=11}
= 800
=
E 600
b
T 400 ¢ c
*
200
0
Full irrigated Vegetative Reproductive  Continues
stress stress stress

Irrigation treatments

S G5 5 6ol Slaes Jlos b 955 4l 8K as (5eSileo dnmglio Y S
(ol 55 5 (stal3 0 oty GB35 o JalS (5l L)
35,05 K0S b g ls sime @iglas s 00 Jledrl gebans 50 5SSl yge3] Lulsl s asline g, slls (sl il
Fig. 2. Mean comparison of chickpea seed yield affected by drought stress and irrigation treatments
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at

reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Table 2. Mean of seed yield in two chickpea cultivars of I1LC482 and Kurdistan affected by ascorbic acid (AA),
Salicylic acid (SA) applications in drought stress and irrigation

s (wal) Jol5' (5Ll s 9y e sy s Jols' s
Treat;nen t Full irrigated Vegetative stress Reproductive stress Continues stress
ILC482 Kurdistan 1LC482 Kurdistan 1LC482 Kurdistan 1LC482 Kurdistan
e 773.8cd 926.1ab 495 1ef 437.7¢ef 249.5f 320.1ef 320.8ef 251.8f
Control
S |
i S: ' 9114bc  775.1bcd 428ef 449 2¢f 419.5ef 338ef 394ef 323.5¢f
L”AS:\ ! 1270a 927.3bcd  566.1ef 326.1ef 362.7¢ef 338.8ef 288ef 271.6ef
bgie
985 876.1 496.4 404.3 343.9 3323 334.2 282.3
Average

5,105 5008 b (g, lo sime gl s ys O Jlesl o 10 Sils g0l ol s aslie Gy (sl (sloSiles
Means with different letters in each column indicate significant differences at P < 0.05 according to Duncan's test.
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Fig. 3. Mean comparison of chickpea biomass affected by drought stress and irrigation treatments
Different letters indicate significant differences at P < 0.05 according to Duncan's test.
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Fig. 4. Mean comparison of Biomass affected by salicylic acid (SA) and ascorbic acid (AA) applications
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Fig. 5. Mean comparison of chickpea 100-seed weight affected by drought stress and irrigation treatments levels
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at

reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Fig. 6. Mean comparison of chickpea leaf relative water content affected by drought stress and irrigation treatments levels
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at

reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Table 3. Analysis of variance of the effects of drought stress, salicylic and ascorbic acids application on the
physiological traits of two chickpea cultivars

axy® g
et @b S e o (puSilo
S0V 0 Mean squares
df
. . . . Lo i) & goxo
Ore a Judg,ls b Judg b5 Wuudgsd 0 T ?ﬁ,) € N
Protein content Chlorophyll a Chlorophyll b Carotenoids ot Figments
content
S 3 1110.28" 36.40™ 3.48™ 218.96™ 474417
Replication
S 3 4357.84" 12241 33.31% 2577.06% 444441 55
Stress (S)
el &5 slhbs 9 737.25 11.45 3.79 198.40 212.04
Errora
_"’5’ 1 33.61™ 67.59™ 0.80 159.11™ 397.52"™
Cultivar (C)
RO c..).;JS@.Ja.‘.-“ Vo)
Plant growth 2 524.27™ *718.75 7.47% #1270.24.8 *1890.27
Regulators (P)
12 XS 3 357.67™ 29.55"™ 197 137.88™ 127.52"™
SxC
o, H\H?JMP = X 6 365.69™ 7.59™ 10.53" 223.38™ 218.70™
X
= Ahg p i 2 1745.02" 61.44™ 18.68" 768.40" 1024.93"
X
S 02 el o) x 53 6 1003.89" 23.03™ 178" 468.95" 577.32"
SxCxP
=5 5,8 slas 60 338.77 22.17 5.43 341.84 461.57
Error b
Oy o po 15.20 15.66 14.95 11.94 19.75
CV%

Ao, 0 g ) mhaw jo I sire ol Ay s gax lo Je 6 NS
ns ,** and *: Non significant and significant at 1 and 5% levels, respectively.
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Fig. 7. Mean comparison of protein content affected by drought stress and irrigation treatments levels
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at

reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Fig. 8. Mean comparison of protein content in two chickpea cultivars of ILC482 and Kurdistan affected by Salicylic
acid (SA) application in drought stress and irrigation levels
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at
reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Fig. 9. Mean comparison of chickpea chlorophyll a affected by drought stress and irrigation treatments levels
(Control: full irrigated; Vegetative stress: drought stress at vegetative growth stage; Reproductive stress: drought stress at

reproductive growth stage; Continues stress: not irrigated at both vegetative and reproductive growth stages)
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Fig. 10. Mean comparison of chlorophyll a affected by salicylic acid (SA) and ascorbic acid (AA) application
Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Different letters indicate significant differences at P<0.05 according to Duncan's test.
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Introduction

Chickpea (Cicer arietinum L.) is the third most important food legume. Drought is one of the main
constraints restricting the growth and yield of crop plants. Most chickpea producing areas are in the arid and
semi-arid zones, and approximately 90% of world’s chickpea is grown under rainfed conditions. The water
deficit stress condition decrease chickpea yield and produced biomass. If the drought stress lasts long, the
plant will face the oxidative damage inevitably, and can be resulted in producing reactive oxygen species
(ROS) which are the result of incomplete reduction of oxygen. It is suggested that antioxidants, like salicylic
acid (SA) and ascorbic acid (AA), may enhance drought tolerance in plants. Salicylic acid is one of the
antioxidants which prevent the high activity of ROS and is introduced as an important messenger molecule
in plant responses to different biotic and abiotic stresses. It is reported that ascorbic acid increases the cell
division and causes increasing dry and fresh weight of leaf on plants and also antioxidant decreases the
damage from oxygen radicals produced due to drought stress. The purpose of this research was to study the
effects of SA and AA foliar application on physiological traits of two chickpea genotypes under different
drought stress conditions.

Materials & Methods

In this study the effects of drought stress and foliar application of salicylic acid and ascorbic acid on
different characteristics of chickpea including seed yield, seed protein content, leaf relative water content and
photosynthetic pigments were investigated in Agriculture and Natural Resources Research Station of
Sanandaj. The experimental layout was a split plot factorial as RCBD with four replications. Four levels of
water stress were considered arrangement in main plots including: Complete irrigation as control, Drought
stress at vegetative stage, Drought stress at reproductive stage, and Drought stress at vegetative and
reproductive stages. Combination of chickpea cultivars (ILC482 and local landrace) and ascorbic acid (100
mg/l) and salicylic acid (200 mg/l) were allocated to subplot. All the experimental plots from sowing to
branching were fully watered to achieve a proper stand establishment. Foliar spraying of the plants was
performed when the fifth lateral branch emerged. Plots were irrigated by a drip irrigation system. Soil
moisture content was measured by gravimetric method and thus the volume of water applied to each plot was
determined. Transparent plastic covers over the plots were used to avoid the effects of periodic rains and
then removed when the rain stopped. Accumulated rainfall and irrigation were determined in four levels of
irrigation. The measured data were analyzed statistically by analysis of variance operations using the SAS
computer package version 9.1. Means of treatments were compared by Duncan’s multiple range test at the
0.05 level of significance.

Results & Discussion
Results showed that drought stress reduced seed yield, biomass, hundred-seed weight, relative water
content, leaf protein content, concentration of chlorophyll a and b, carotenoids and total chlorophyll. The
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mean seed yield of chickpea under the stress treatments of vegetative, reproductive and continues stress was
decreased at the ratios of 53, 63 and 68% respectively as compared with control. In well watered conditions,
photosynthesis rate and assimilates production are increased which consequently results in the elevation of
seed yield through increasing in seed filling rate and seed weight. Moreover comparison between the
recorded yields in vegetative and reproductive stress treatments revealed that the yield reduction in
reproductive stress treatment was more pronounced compared to vegetative stress, indicating the
vulnerability of chickpea yield to terminal drought stress prevailing and occurring at reproductive stage of
chickpea development. Terminal drought stress is considered as a primary constraint to chickpea
productivity in countries such as Iran, where the crop is generally sown after the main rainy season and
grown on stored soil moisture. The results indicated that ascorbic acid application resulted in the increase of
seed yield, chlorophyll a, carotenoids and total chlorophyll. Results also indicated that application of
salicylic acid increased the amount of chlorophyll a content. Whereas hundred-seed weight and leaf relative
water content were not affected by growth regulator substances.

Conclusions

Results showed that drought stress decreased agronomic and physiological characteristics in this study.
Generally it was concluded that SA and AA have the potential of diminishing injury effects of drought stress
and promoting crop productivity. Results also indicated that application of ascorbic acid and 1LC482 cultivar
are suitable in climatic conditions of Sanandaj.

Key words: Carotenoid, Chlorophyll, Growth regulator substances, Seed yield
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(Mousavi et al., 2008)
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Table 1. Analysis of variance the effect of treatments on chickpea survival and biomass cultivars

- 0095 Sy )
S.0.v d.f . é”u_ Survival (2 weeks after spraying)  Survival (4 weeks after spraying)
Chickpea biomass
(MS) &l yo (5uSilso
) . .
. 4 1761.92 244791 1878.90
(C) (Cultivar)
(Herbicide) 5 cale 3 35120.09™ 16495.66 45370.66
CxH 12 371.15 449.65" 620.22**
sScale 0,8 ok
”“5_ ST 2 113669.90" 14127.60 78830.72
Herbicide Dose(HD)
CxHD 8 507.69™ 807.29 640.62
HxHD 6 8881.30 4464.41™ 12157.11™
CxHxHD 24 273.22" 462.67" 368.92
Error U> 180 172.37 367.18 236.97
(o)) Sl w2 17.23 107 34.7

C.V. (%)

Gl e pas 5 0o ,0) 50 (glel w45 (5,0 Sre o A NS g ek ok

** *and ns: significant at the 0.01, 0.05 level of probability and not significant, respectively.

Pooran et al., 2013; Khan et al., <l sa_sS s

el )5 Llhadl o b wSaale o 55 & wles lalS
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ACC 3239) ,..Ls;L! 4 (ICC 283 4 ICC 14402 9586
ICC JICC 13461.CC 13441 .ICC 1710.ICC 7867
Xo,S 8y 1, (ICC 13187 4 ICC 7668 (13357
o2 Sy3e SaS e 3B (GialesT @l bl
() Jsoz) 05 (p<0.05) Sl oo Solel a5l og5 NEN
9 09,58 5—pl,5-9) 05l Jsdly Lo pSale aS (5 sboay
AU it o2 b I3 (Sre BB (90 (98 5men
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b e nl 50 15 2955 (Slanipns )0 £55 45 810 0925 55
3556 8,V Joxi w,p ,0 Khan et al, (2011) .wslos )
GiSide 5 Glliaay (iag) ey (IS le 90 0 )5 4
LBl as a8 esalitne Jo5l (o oo nleS e (o9
4 Cos KC-2 4 KC-1 KC-98 .Lavaghir .Sheenghar
.)).g)lj suljéj.a.al.: G’L"’ quw‘ BERC ALY, )‘0)55).3 LQJSL.D.LC
Slade o Jsl o @9 nbaSgid g pllisay sl pSle
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SLa )35 olol jm 0538 (o) 2 (g ) D90ty
L i gii™) Ll andllas 9550 (sloceisiy (50 (50 0l
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IPC 2008-59 4 IPC 2010-81.ICC 1164 (slassis L
Pooran et al, 2013) .wos 8,0 boeuisis o 5 oo
3555 aisiiT e+ Jood 4 bgye (5,8058 Slaglejl o 5
g S g bl SlaaS e (Llagym 95 4
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Table 2. Mean comparisons the simple effects of cultivar, herbicide and herbicide dose on chickpea traits

(M)é) :‘.A.:

Sl Ty

Treatment Levels

obowws ) gy a2y

Survival (%)
2 weeks after spraying

(o 33) slis 3955 6595 G
(oLl 4 Comnd w0 yo)
Chickpea biomass
(percent to control)

PV PE IV BRWRIPLEY 3
Survival (%)
4 weeks after spraying

(IC482)FAY s JI s 89.58a 68.23a 64.83a
(Hashem).ila 8l1.25a 60.94 a 53.16b
(Cultivar) 43, (KaKa)sls 90.10a 68.75a 55.81Db
(Arman) L1 63.96 b 45.17b 49.08 b
(Azad)sl; 89.58 a 67.19a 59.77a
LSD 26.74 21.48 18.32
(Pyridate) <oy 50 97.92a 95.00 a 87.83a
(Herbicide) 5 e (Imazethapyr) ,.b ;L A 9750 a 77.08 a 62.60 b
(Foramsulfuron) g ,sa)supl, g9 81.25ab 50.00 b 42.35¢
(Rimsulfuron) 5,4 gunes 62.92b 33.33Db 33.33¢c
LSD 26.74 21.48 18.32
100.00 a 100.00 a 100.00 a
(HD) iS5 Gle 5,5 ok paddnogi 2 20,0) 00 75.00 b 43.44b 32.88b
Herbicide Dose 100% of recommended dose
paddzgi 5 22,3V0 79.60 b 48.13b 36.71b
75% of recommended dose
LSD 26.74 21.48 18.32

A5l 0o 100 mhaw ;o wa b ()l s BT (S i B> SO JBlas b slaools gt o 50
Data followed by the same letters in each column have not significant different (p<0.05).

AR
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093580505l y58 5 (1958l gmns ; 05l Listl g sla iS5 cale
OLSel 9555 s Ll il (9m0lS Sl sy oo iy 5
slojiSale wiz o o5l cad juus 950 0 1) Ll 0,18
L cils i) Bae SUe sla i Sale w)gl Jigalgu
Sl (S VL cdlad @ a5 b Lol cosciucs ((ota g, i
oSle Ll L3I cnl o ed o0 i i ad, Gk
=y Ol s 4 ax g5 b Ll (Soleimanpoor, 2013)

a ‘) 6)3_..40[_.5 JJJ_...: u‘).“ .)55(.; B U‘ (5“'“"5)0’“" oﬁ)lf
s 9955 50 Aol BB g 0400 Lo

5555 o3| 1 oS ile b Jol> ulis & a5 b
GSide 005 4y bgyje SiS oole (p ytien g o e
S5 dn Lo ye addgi Sis osle (0 eS g 09r Sl g
BB a5 09 (95980 9mel,98 5 9s98games ) Sla i ile
Aol wo b gyl gine
G0, oV alS 4 i 5 olilel S ale o p)lS
Slag y giSale aS pl 4y axgi Lol 0950 plB )| i oole
SUal 5l g0 amis ol wldl e 0950 Sl sl 1S ale )
Lo bl bl o aiz e oo polslel (ASale oo
WS S JyB B sy | o slacile ol 008 525
L bl o (Y Joaz) 0,0 0558 1 (555wolS &l 31 Ll

395 8l 0395 Cunmnr § 9 5Ly o y0 1 S ile 9 o5 il Wl FT s bga o (Riloo Ol lio - Y Jgux
Table 3. Mean comparisons the effects of the interaction of cultivar and herbicide on chickpea cultivars survival and

biomass
(w2)9) sl (wo)9) sl 9 0395 Canmns
“’3_) (Herbicide) iscale o 31 oy azia¥ o 31 gy asinf (AL 4 s w0 59)
(Cultivar) Survival (%) Survival (%) Chickpea biomass
2 weeks after spraying 4 weeks after spraying (percent to control)
(Pyridate) loy 100.00 a 100.00 a 100.00 a
FAY s ls] (Imazethapyr) .G ;L 100.00 a 81.25ab 74.63 bed
(11C482) (Foramsulfuron) (ys,5a/sm 58 75.93 ab 58.33 bcde 50.48 ef
(Rimsulfuron) (s, silgmes , 64.58 hc 33.33f 33.33f
(Pyridate) ol yo 100.00 a 95.83 a 81.28 abc
il (Imazethapyr) ,.U 5l 100.00 a 75.00 abc 61.93 cde
(Hashem) (Foramsulfuron) (5,545 el,58 68.75 abc 39.58 def 36.08 f
(Rimsulfuron) :s &l g 56.25 ¢ 33.33f 33.33f
(Pyridate) la; o 100.00 a 97.92a 88.24 ab
115 (Imazethapyr) ,.b 5l 100.00 a 87.50 a 59.23 de
(KaKa) (Foramsulfuron) cyg,galgm pl,s8 91.67 ab 56.25 cdef 42.46 ef
(Rimsulfuron) (,s,salg.ss , 68.75 abc 33.33f 33.33f
(Pyridate) loy . 91.67 ab 91.67a 82.58 ab
ooyl (Imazethapyr) .G ;L 89.58 ab 56.25 cdef 45.84 ef
(Arman) (Foramsulfuron) 5 ,silges pl)98 64.58 bc 35.42 ef 3457 f
(Rimsulfuron) (,g,salge: , 50.00 ¢ 33.33f 33.33f
(Pyridate) loy 97.92a 89.58 a 86.18 ab
o5 (Imazethapyr) ;L] 97.92a 85.42 a 71.39 bed
(Azad) (Foramsulfuron) (s,sals.. gl 58 87.50 ab 60.42 bed 48.16 ef
(Rimsulfuron) :s,dl g 75.00 abc 33.33f 33.33f
LSD 26.74 21.48 18.32

A5l o100 mhaw jo 02 b (5ylo goe BT S i B> S PBlas b slaosls oygiw yo 40
Data followed by the same letters in each column have no significant different (p<0.05).
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Table 4. Mean comparisons the effects of the interaction of cultivar and herbicide dose on chickpea cultivars survival
and biomass
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(2l & S Jw0y0)
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(percent to control)

obpouns 3l gy aanf

Survival (%0)
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LSD 26.74 21.48 18.32
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Data followed by the same letters in each column have no significant different (p<0.05).
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Table 5. Mean comparisons the effects of the interaction of herbicide and herbicide dose on chickpea cultivars survival

and biomass
(o 0) sl (owo,0) sliy 345 0399 Cmnns )
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(Herbicide) (Herbicide dose) Survival (%) Survival (%) Chickpea biomass
2 weeks after spraying 4 weeks after spraying  (percent to control)
100.00 a 100.00 a 100.00 a
. 205 55 ko) 0 100.00 a 93.75a 91.13a
(Pyridate) &ly, 5y 100% of recommended dose
Pabanog j2 22,20 93.75a 91.25a 92.37a
75% of recommended dose
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75% of recommended dose
LSD 26.74 21.48 18.32
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Data followed by the same letters in each column have no significant different (p<0.05).
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Introduction

Chickpea (Cicer arietinum L.) is an important food legume, is presently grown in more than 50
countries and imported by more than 150 countries. It is the second largest grown and produced food legume
after dry beans. During 2011, chickpea was grown on 13.2 million ha and about 80% of this area was in
south and southeast Asia (India 68%, Pakistan 8.9% and Myanmar 2.3%). The other major chickpea growing
countries include Turkey, Australia, Ethiopia, Iran, Mexico, Canada and USA. Weeds are a serious
constraint to increased production. Chickpea, however, is a poor competitor with weeds because of slow
growth rate and limited leaf area development at early life stages. Weeds compete with chickpea plants for
water, nutrients, sunlight and also harbor insect-pests and diseases. If the weeds are not controlled, they can
significantly reduce chickpea yield. Significant yield losses (up to 84%) due to weeds have been reported in
chickpea, and even more severely (up to 98%) in autumn-sown chickpea. Thus, weed management is crucial
in chickpea to realize maximum yields and also to maintain high its quality. Because of the sensitivity of
chickpea to herbicides, most effective are the pre-emergence herbicides, and choices for post-emergence
herbicides are limited. The pre-emergence herbicides are effective in controlling weeds at early stage of
seedling growth, but weeds germinating after crop emergence become dominant in the field and cause
substantial yield loses. Therefore, chickpea cultivars with improved herbicide tolerance, which can offer
greater flexibility for use of post-emergence herbicides, are required by the farmers. There are few reports on
identification of herbicide tolerance in chickpea. However, these reports indicate presence of genotypic
variations for herbicide tolerance in chickpea. This study was aimed to identify chickpea cultivars tolerance
to pyridate, imazethapyr, foramsulforun and rimsolforun herbicides by screening.

Materials & Methods

In order to study chickpea cultivars toleration against some post-emergence herbicides, a pot experiment
was carried out in a completely randomized design in four replications at research greenhouse Ferdowsi
University of Mashhad. Factors included herbicides application in 4 levels (foramsulfuron, rimsulfuron,
imazethapyr and Pyridate), herbicide dose in 3 levels (100 and 75% of the herbicides recommended dose for
weed control with control treatment without of herbicide use) and chickpea cultivars in 5 levels, (Hashem,
ILC 482, Kaka, Azad and Arman). Chickpea seeds were prepared from chickpea seed bank of Research
Center for Plant Sciences, Ferdowsi University of Mashhad. Plants were in pots with 14 cm diameter and
sprayed at 2" true leaf of chickpea cultivars. To evaluate the effects of experimental results, survival and dry
matter of chickpea cultivars were indicated, 2 and 4 weeks after herbicides spraying. Analysis of variance of
data was carried out after their conversion to plant with MSTATC software and for means comparisons LSD
(p<0.05) test was used.

Results & Discussion

Based on the results, chickpea cultivars were not significantly different in terms of dry matter, but they
had a different reaction to the herbicides application. It is indicated that foramsulfuron and rimsulfuron had
the highest phytotoxicity and negative effects on chickpea; and the lowest negative impact was related to
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pyridate herbicide application. Also reduced dose of imazethapyr herbicide had no effect on chickpea
cultivars. According to the results ILC 482 and Azad chickpea cultivars were the most tolerant and Arman
cultivar was the most susceptible cultivars toward mentioned herbicides application, especially pyridate and
imazethapyr.

Conclusion

According to this study, the effects of pyridate, imazethapyr, rimsulfuron and foramsulfuron herbicides
in chickpea cultivars were different. The intensity of phytotoxicity effects of investigated herbicides were
ranked as rimsulfuron > foramsulfuron> Imazethapyr> pyridate. So, use of rimsulfuron and foramsulfuron
herbicides chickpea not recommended in chickpea weed control. The research findings will increase our
awareness regarding chickpea tolerance to the above herbicides and provide guidelines for adjustment for
minimizing crop injury.

Key words: Foramsulfuron, Herbicide selectivity quality, Imazethapyr, Pyridate , Rimsulfuron

YA



Iranian Journal of Pulses Research
Vol. 9, No. 1, 2018, p. 129-141
DOI: 10.22067/ijpr.v9i1.57934

Ol Sl gy
WA-VFY oo AFAY Jgl dous 16, los Auls

(Vicia faba L.) Yob B 51 415 oy g3 9 S50 lao g8 ySlos (51321 (3 ok g3 (93 g 5!

Bl e 9" Sl las Tpuie (638 She T I, 0oy (e s SLTeulE g e a8l

999l 9 oLl (cxbo zilio 9 (53 gl 0uSCiG1S (S Gl oS (53 )9l Ayl bty (gl )
arefeh.alipour@gmail.com
0099l S oIS« crmb gilio 9 (55 )9S 0SS (AL Wladgi 09,5 (Ll pode Ciup guie -¥
Alirahemi@yahoo.com
a_nakhzari@yah00.Com . wgsls' uuis olKiils « craubgslio g (535l euSiils BLS Slawdgi 09,5 (Hlobuwl) sole ciud guas —
abs346@yah00.CoM « ywgsls’ uuis olKiils ¢ crumb 2ol 9 (5359lisS ouSitiils (ALS Slaudgi 09,5 (HLuiild) sole ciud guac —F
ahmadtarashy@yah00.Com . wggls’ auss olKuiuils « sxaub zslin 9 (65 59Lins” suSuiuils (S 5995 (55 y9Lins” a1 sl ;15" g gxibails — &

AYA0/-ONVA 228l jo 7 )
VWA AND b pdy )b

LRV

T S J2e)lS g alls pad g eyen s Gad ) Sy o Shee Sl g 0 Shee (G50 Sl s sl
B il Sl ac i ,0 )1, S5 aw b olay JulS slacSsl )b B jo Jo 5551 &y g0 cialo;] DL o3,
9 Lg]")‘)"““ ‘MW ‘kSALU ‘o)m)) CJG..A C.u l))’bl; fl.e)l le J.ALC W |).>‘ \\“W—\\“\\‘ ‘59‘)) JLM: )é UA;”LT ..\.,.5
WL Jybo o b (5, a5 ol Gl (on) gl 090 (S pae g (9550 gl 93 L pgo Jele 5 (25
(eils p ez lis g adils o, Sloe cadlol « 59 « 8 E Job «8Me j0 il dluws gy ;o BME vlawi igy yo asLs
Al Slo e ag gl )l (69, LS Sy )0 o, blate plas o clils o pae Sl sl ol 30,98 9 sy
e 5 Sl o8y il o Slec g ails) e v 59 S las ol il e 59 il g DU Jobo alS Cel (555
S ey 3 p S VA g 08 PYIVE Lol o8, a5 oo oty 3lai qpe e 50 p SYFYIYg 05 AV/VY L
L sl 08, 50 it cdloy (a3ld (n iomb 5 G2V 09 Jly95 0 ls 0 Slae g 4ila) -+ (59 (2 %S ]
032 o5l pu 18, galS OS]l 4y dz gl b fgemme 4o .ol culive o oY FIOF Lol 18, 10 g o oYY/TY
A pogllhe ai il g celd K0 08, 90 4 T SS g

J.Jsjlf ils QM)J' [P ‘k_‘f))':“ ils QM; 0,99 c){ﬁl.* ‘5..\...15 Slods

aS s, 5 Nakhzari Moghaddam (2013)

) Ll g 00l (g 0B aalsl 5l 6 S ol el (5%
I S o ol b B 4y (6 jiimgid Slge yiion JWEnl ),
De (1997) wibios wsllae (ol o) €955 5l (53552
cel WLy g3, aS w5 515 Pascale & Barbieri
JLasl oy Slee Gialidl Jods 0d o ails o Sae yil38l
o) dnusgs g o) J o Slacddle @y (5iimgid slge Cgllas
ages i, Aufhammer & Gotze-Lee (1991) o4
il 1y ails y5e 9 M slass DL Gl a5 Bi> 4
ol 15 s bl Lo 5 i 15U Ll waws o
Caond 5l Sy a5 aizils oL Chapman et al, (1978)
5 g Cyams dalylS LS ol s 4 e 4Bl YU
5 033 YL 335 Lolis o el Jlo 3 ol 5 99300 0350
Gl e 35290 (Smgts Codyl el L S Sis

AR

dodilo

=<y o¥ei 5l S5 Vicia faba L. el ob L ML
5 adoien blin )5 amy j9bay 45 Eonl card L
Parsa & ) osi oo CiS (6 s S 3ble wily Slelis )|
2 Oeig s 5l S ae SO ylgreas YL (Bagheri, 2008
Sl Al piores g 098 o oolaiul ludl oldé o3,
ool wl pls glae leseay o) SCis Jligy g juw SN
WLy S_as slaasls coisls 5 (Sainte, 2011) 545
Sy g amled (o, 995 Las » 4 0ed o0 ploxl sla
558 3blie (o5 )0l yesS Gloged 4 jw 5l laSDe
O o R B gd sgam MWk SiS Jgaze LS L
.(Parsa & Bagheri, 2008) ol ouis

alirahemi@yah00.com :J ghuuo suiuus o5*


http://dx.doi.org/10.22067/ijpr.v8i2.48451

WAV ol dous 15 by Al /o0 ©lgus SBGIBYH /... (555w 511015 K0b g y9 e

03,55 e adily ald 5 e o 38l b sl als 5
0ls s alily ol sy S ralS 4y ails oles (59 SelS
.(Hosseinpour et al., 2006) s o

e Shokouh far & Abouftileh nejad (2013)
oo Jelse 31 oS5 0 BLS 50 Judo IS lie 45 wis S
A5 Gole aliBee pB)] Sl (g imgid Cud )b L
VC o8, 5 oy o525 (55l e sl Jedg)lS” 5
Ghanbari & Dari .4 J89,05 jasli o 50 slyls

5 ezl slocY Sislsss Jolye (oo L (2005)

GlaLasde 5 Sglis podS al> 0 s Lapp¥ as wiols
Sz, B 5l Y Gl ae 4y al> e ol 5l g aislas
Afshari Behbahani Zadeh et al, .5 sgp—io o,
dedoay (So3elgnsmd Jbd wlie 33> L wis S 2dlel (2011)
S2el9d Sl e Due Job ws st Slge 0y halS
OLES S pSemiay alS 5 o Slas 4 ;o g adly alS
as swsls L Hassan Zadeh et al, (2013) .col osls
Jol e ey Gl Sae SBL csls 3 5L L
P g g8y Jad BT slo S 0595 Jdoar Sujglgid
bee mals plas,

g <l olals 5o 0, Shee Al 8l slaely 51 (S
ol i el b (55,0 Bl e sgamelind, pogas
5 oy ygbaiedy asdllan ol 1A ol a0l 5l o oS
ld D] 093 9 Las e 3 Shos (slil 5 3 Shos (55
5 plonl Ml pl8 | Suslsid ol e (5 5 Jebs IS l5en

gy 9 dlgo

acy0 @ WWAYYAE el ) Jlw o Golosl o]
a8 oBiily canbailie g (65 5liS sasiils Slados
5 ebdlp o0 aa 8o VF g ax DTV olél s> Job asds
=t 5 J=3 oyls L8 L 50 e 51 5L 16 YO glas )l jo
ezl (5,18 paiges S (60 il Yo b ho Geas 5l ioles]
WY S Sl ol ol ooy pod S Cél alol> gl
09 VIF O &gl 5 5o g2 Gionj s

Oyl ax e Plas Sk aas 5l o8l sladasin
Jhw jo aslble Sas)b g albble ol a0 yiSlas ilals
S cwlidlan ol 5IDBL 0, 0,90 ;0 VYAV el 5
Oeza g 0l 5 o oy iin g ole (60 0 dilale &l man o

ol Bae L cul (See (G5 05 o0 il 2l 035
w29yl olS 5o 00l el 15 g9l lalS cuas
Ot i b oS ol caS ol 8l el g5 G5
29t ad> o o (55 5l S e gyl H5e Slge jlude
Ebdali mashhadi) oel cousas sals 5 (5 p can o Jgols
Bupleurum 5,15 oL5 (55, »» oiule;! 5o (et al., 2008
ain, o, Sles ioljdl el g3, aS o cvaliw falcatum

(Seong et al., 1996) s5is co 0o 508 b oLS !
b g0 Bd> as wisls Lzs Mehr Aeen et al, (2013)

S o dils slawy o8l a4y e D)3 wigy oYL S ke
o0 e 33,8 853 0 Slee Sgug A 53 g baails 54
Smae a als o Shee 2ol e 1) S 5l (oS e
(2013) Rezaei Nejad & Hassanvand sl sl
3 S jsba SIS 5, S B a5 ws S )15
B e talpdl a0 5 (o F03s ] Sl a8l
el 5o o
25U o g el 0, Shee ape sl 51 (S Al 39
daails culd, ails adgr sty Hhas 5l ol Sy Sleogas
S ) e Ll -l g Laadls (ot 090 Jo-bo
(2015) Mitiku & Wolde .(Shanahan & Smith, 1984)
adlo) - 539 5 LE a6l g (55, (s b
aloY e 55 4 oladils yuzmen g aiiils o Jxe BB
sy D09y 19555 (6 5V 0 Shee i il (g i
J3 009 (S35 Jelge S5 w0l lade 4 als (ud
Quarrie & JoNes, ) el lasme ,3b Cos ails God 5 Sae
Jomame S eolatdl o, Shoe lsiear o5 (5,5 505 (1979
Oy Sy Al 0 90 (G0 g o w8 S s o Slails
S ol adls ald ) Ce s Bl oo wld Al ) 0,90 ¢ alls
Sl aSls gad oz > o Doy loj o St ools ez
Barma et al, (1992) wlis>s L (Kafi et al., 2001)
YU 5 oo peiis 13U (g, 0,90 Jsbo a5 ol i
L 59, olosd g ails ol 3 090 a5 Jl>po ccdls o Sles (g9,
L Loals it 5 cudls 0T (55, (o pafitioms 31 (s
Sl olyod 5oy (il (0,5 Vgl g laeilo g
Bruckner & (1987) «_s5 «, (Radmehr, 1997)
L il ol ) e s (SGi (Sinod 45 455 L Frohberg
Olidl Byl 5 YL o ) Slae a olows ls ol 5 0,90
RdnoSalails pad 090 Jsbo (alS g ails (i Sy
Slgs as o aBei Jdod aslys a3 0,90 LalS .ol
Selglie codlad B b g ails OF (ggime (Rl (s Frimgid
saalS axil> (Ahmadi et al., 2005) ol wlgs o o350



WAV ol dous 15 by Al /o0 ©lgus SBGIBYH /... (555w 511015 K0b g y9 e

L asiwl g e o he SO L ols 5 slools 4 bgs po o i

2 (it g e )0 Slale Ojlpaz s 2Slas o teS
S99b 5l cp s g o %eS Al oaslive olo ols >

100

80

60

perciptation (mm)

20

40 |

40
- 30 3
o
- 20 £
g
- 10 E
—1

¢ O L®

o ¥«

I

E==perciptation —&—low temperature mean —A— High temperature mean

o9l KW ‘s.cu.U‘ dasinn —) S
Fig. 1. Climatic characteristics of Gonbad Kavoos

il (33,5 Lo o i 5y FUF oo al> 1o 15 sl
Gaoasl b clls 3l 59, slaws Jolds Su354)eid = e
b (RT) Sojedg3ud (Soum, b cisls 5l 59, olass 5 (RD)
bl 2y oo G92) - (595 2 SQGeled Jolie Sd s S
50 .V Jgoz) o sl Fehr & Cavieness (1977) s,
Sz Oheyie S bolsd a e gialy 1 olS 55,5 (sla]
USRI S ISR SN SNAER R
Las aig) - cnl (55, Suieled Jole 5 wiad o laScadle
o=l aS cwl S84 pY il Ed (8 5 e plodl snalin
W oolazwl GJLQJ w‘d)) 6‘).: as u; )‘ ‘5'..0.»“.9 3o l.bd)s.:
RUHRW) ‘_g)‘;\f;"ﬁo)l.c

a0 o) el 90 b eSO ppoas Gtalejl

S 9 Sl g (plo 28 p it o) Jold o
3 PN Gloj 53 (G50 g (S pae Jold s g0 50
CotS o Lzl LS5 aw b dolas LelS slacSaly 7 b 8
alold e oz Jsb 4 sy} s O 52 50 (s &g
o S\ Y0 Gy, (g3, aigy alold 5 o ilud s Giys,
iS5 Giabeyl 5l S Jle 5o ooliswl 8,90 e 0 ple!
ot Sldes ploul L AYAY Jlw oloypme ;0 5 950 posS
(il o) jo suda oyl 595 i 0l 0aslo S
33 0ysl 355 @ S kSBr 5 Jn 5 Sland g @ Sl -
99 Ol 4 Pl (oS S o b 2251 S 9y 09 1S
G, oabolml slacans, )5 5 00l Jsaeds e o

OAVY) issls 9 58 gy 4 oS Sy jelesd Jolpo cd Y Jgu
Table 1. Record plant phenological stages by Fehr & Cavieness (1977)

al> g0 ol
Stage Name

W3 olg oo (Rl g pdo b wo 0 B 50 iy &
Definition: 50% or more can be seen in the choice plants

Gl 00y yio oo Y-¥ &y Lol @Bl 5 Lass BB el o5 oz 51 o ,o M o ails oo 5

R5) wls o 3 g9,5

G35 598 L 5 08¢l SS b (ousy )

Start seed filling (R5)  The round seeds per pod in the main stem of one of the four end node quantifiable has reached 2-3 mm
(check with the help of a flashlight and shine a light below)

R7) So55)5 508 (S,
Physiological
maturity (R7)

A8b od; ol Blus ol Sl 5l (S
One of the main stem has reached a natural pods
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Sslsnsed (S, L onals 5l g, olaad 9 SN ol
3w axlg o adils ol ) G s (yuioren Sl Gy
30 pyS A adily Al 0,90 Jeb p adily o Sles s
OO glimmdany joliledy 00 S e 59, 50 g eyt
SAS 5 ale 5 5l Lasols uils lg as o S .ol ool
S LSD g3l 5l Lo Sile alin v,y 5 VEr.9.1.3
(Soltani, 2007) ai solawl duoyo i zlaw
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Table 2. Analysis of variance for grain filling period, grain filling rate, chlorophyll, plant height, days to seed filling
and days to maturity

axy® E95% G 9, Slaxd b 39s 3l Wy el e &5 g 43 090
R g ) L ¥ J . . s Q9 059 5
”;Joéi/u 8ol &ls o Sl o) plant m‘f o grain filling chifc?;':yll
e df days to seed filling days t?ng?a/rsilto)loglcal height gral:lal;glmg period
R) )5 2 1.90 0.30 77.10 104.2 29.43 60.61
(TR) $j,% 1 0.30™ 0.03™ 277.1%* 472" 0.83™ 13.10™
M) o3, 4 1.03™ 0.13™ 160.1** 411.9** 6.03* 23.94™
2 o8,
S 4 0.13™ 0.20™ 41.86** 75.90™ 0.98™ 34.93™
(VxTR)
E) Uz 18 1.08 0.15 5.58 69.74 1.87 18.68
Sl s - 0.75 0.25 3.25 23.30 5.27 23.86
CV)
1N 570 Jlaiml mhaw (o o sixe 5 (5 5 sixe pas o iy s i NS

ns ,* and **: Non-significant, significant at 5% and 1% probability levels, respectively

TR=Top removal V= Variety E= Error
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Table 3. Analysis of variance (mean square) faba bean yield and yield components influenced by detopping and varity

, 4>Lb ol Beslas o il slas 555 kos 5 ySlas TS
b a0 . SME Job  ailolee )
gy . L (S34] . N s
T A yo S ; &l S 5olgm cadls
P &ol! Number of Pods 100-grain ] 7
SOV df branch/plant Number of Number of length weight Grain Biological Harvest
pods/plant grain/pods yield yield index
R) IS 2 0.387 0.301 0.003 1.046 363.62 3109.25 740.206 74.82
T
TR 1 1.240™ 2.352™ 0.016™ 5.166** 312.405* 1086.53™ 12051.25™ 0.12™
M) o3, 4 1.933** 6.771** 2.589** 44.186** 394.308** 7458.54** 14478.59 57.89**
» s,
S 4 0.223™ 0.727™ 0.111" 1.015"™ 31.86™ 269.70"™ 7413.73™ 14.209™
(VxTR)
B) > 18 0.335 0.941 1.414 0.611 68.91 1846.30 14339.63 14.809
O s 14.10 14.52 8.73 6.15 11.51 18.97 15.51 13.12
CV)

TN 5 1D ot o 1o o Sxe g (5,0 e pas oS4y s ok NS

ns ,* and **: Non-significant, significant at 5% and 1% probability levels, respectively

TR=Top removal V= Variety E= Error
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Table 4. Mean comparisons of yield and yield components of different varieties of Faba bean

G Jgb &loee 39 4ils 8 Slos
o5 Aigr 0 a5l olawy (o i) gy jodME sy ML o ailo olasy (55 39p,5) clolo o sl
Variety Number of Pods Number of Number of 100-grain (&0 50 Harvest index
branch/plant length pods/plant grain/pod weight Grain yield (%)
(cm) (9r) (gr/m?)
o7 3.63 13.01° 6.38° 333 77.65% 258.5% 31.80*
Zohre
‘-‘Au’_ 475 11.02° 7.86° 2.79° 63.74° 180° 25.54°
Shami
= o 4.70° 9.51¢ 7.65°% 2.50° 66.59° 203.9 28.52%
Shish Band
;S}i)l{“‘_ 3.83° 1323 6.16" 3.20° 83.23° 262.2* 32.32%
Saraziri
= 363 16.71° 5.33" 4.22° 69.28™ 227.6® 29.36%
Barekat
LSD (5%) 0.703 1176 0.34 2.906 10.06 52.12 4.66

S5 K080 b (5l gine BN O=+ [+ b 13 (5 yls S i By Ky JBlax (gt o 40 45 SlacnSilee
Means within each column with a same letter are not significantly different at a=0.05.
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Introduction

Faba bean with scientific name Vicia faba L one of the very old legume crops, is widely planted in
temperate regions and high altitude tropical regions. Faba bean used in the human diet and also dry beans,
green pods and dry straw used as livestock feed. One way to increase the yield in crop plants unlimited
growth such as faba bean is top removal or cut off part of the plant after flowering. So in this regard the
effect of top removal and variety on yield and yield components, grain filling rate, grain filling period and
chlorophyll of Faba bean were studied.

Materials & Methods

A factorial experiment was carried out based on randomized complete block design with three
replications at farm research of Gonbad University in crop year 2014-2015. The first factor was included
faba bean varieties (Zohreh, Shami, Sheshband, Saraziri and Barekat) and the second factors include top
removal and non-top removal. In the experiments, seeds of different cultivars of faba bean were planted by
hand in ten rows with four meter long and spacing of 12.5-cm between rows. Phenological stages, including
the number of days from planting to poding (R5) and the number of days from planting to physiological
maturity (R7) were recorded. Phenological stages on 10 plants were determined based on methods Fehr &
Cavieness (1977). Top removal treatment was in stage poding. At harvest, after all plants reached
physiological maturity, three m? of each experimental plot was harvested to determine the yield components,
number of pods per m? and number of grains per pod. In addition, weight of pods, vegetative tissue weight,
and seperated leaves from stems with petioles, were measured. Grain yield and weight of thousand grains as
dry weight in three m? of each experimental unit were evaluated. Harvest index was obtained by dividing
grain dry weight on the total dry weight at the time of physiological maturity. Grain filling period was
calculated from the difference between the number of days from planting to start filling pods and number of
days from planting to maturity, respectively. Average of grain filling rate was calculated by dividing the
grain yield on the grain filling period (gr/m?/day). Total chlorophyll was measured by using chlorophyll
meter device (SPAD) DELTA-T model

Results & Discussion

Results showed that pod length, 100-seed weight and plant height were affected by top removal. While
on other traits there was no significant effect. The effect of variety on biomass, chlorophyll, the number of
days from planting to filling and the number of days from planting to maturity was not significant but on the
other components of the yield (number of branches per plant, number of pods per plant, number of seeds per
pod, pod length, 100- seed weight, grain yield and harvest index), rate and grain filling period was
significant. While the interaction of top removal and variety was significant on plant height. Top removal
reduced the length of the pod and 100-seed weight. The highest 100-seed weight and grain yield for Saraziri
variety was 83.23 gr/m? and 77.65 gr/m? respectively. While the lowest of 100-seed weight and grain yield
belonged to Shami variety with 63.74 gram and 180 gr/m?, respectively. The lowest harvest index with
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32.32% and the highest of harvest index with 24.54% were observed in Saraziri and Shami varieties,
respectively. The results correlation analysis indicated that positive correlation between seed weight with
grain yield (r = 0.64) and the harvest index (r = 0.59) were significant, which shows that these two have an
important role on seed weight. Strong positive correlation was observed between grain yield with biological
yield and harvest index.

Conclusion

Top removal did not have a great impact on study traits because of dry conditions of the farming
location. Low rainfall in the time of poding and high temperature during growth season, especially in after
poding stage decreased the growth length of Faba bean. Overall, results of this study revealed that according
to the condition of Gonbad-Kavoos, Sarazeri, Zohreh and Barekat varieties were more favorable than other
varieties.

Key words: Chlorophyll, Faba bean, Grain filling period, Grain filling rate, Top removal
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Fig. 1. PCR results of R. solani genomic DNA, and fragments obtained in the PCR-RFLP method after digestion of the
PCR products using Avall and Hincll restriction enzymes for the isolates of AG4
Numbers 1 to 7 in the figure A are belonged to the isolates BR1, BR2, BR4, SR1, SR2, and FR1, respectively.

Numbers 1, 2, and 3 in the figure B are the isolates of AG4 HG-II, and 4, 5, and 6 are the isolates of AG4 HG-I
M: Molecular size marker
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Table 1. Results of pathogenicity tests on 4 weeks old red bean plants using Rhizoctonia solani and binucleate
Rhizoctonia isolates
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Fig. 2. Disease symptoms caused by the isolate BR11 of Rhizoctonia solani on the bean stem
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Introduction

Red bean (Phaseolus vulgaris) is an important legume cultivated in various areas with different climates
worldwide. Bean damping-off, stem and root canker are caused by several fungal pathogens. Soil-borne
pathogenic fungi are the most important pathogens in bean plants, which cause destructive diseases.
Rhizoctonia solani is one of the most serious causal agents of stem and root canker that is reported in all
kinds of beans. The Rhizoctonia species belong to Basidiomycota which are the causal agents of various
diseases different monocots and dicots with high yield losses. The isolates of R. solani are classified into 13
anastomosis groups (AGs). The most common AGs of R. solani which infect bean plants are AG-1 IE, AG-1
IF, AG-2-2, AG-2-3, AG-BI, AG-4 and AG-5. In overall, isolates of AG-4 HG-Il were more virulent in peas,
soybeans and beans compared to other AGs. Knowledge of taxonomic status of Rhizoctonia spp. causing
bean diseases in different geographic regions of Iran is still scarce. However, accurate identification of
various taxonomic groups in Rhizoctonia spp. populations is necessary for designing effective disease
management strategies. So, we identified the accurate taxonomic status of R. solani isolates causing bean
diseases. Also, pathogenicity of these fungal isolates was investigated on red bean.

Materials & Methods

Red bean plants with the symptoms of stem and root canker were sampled during growing season of
2014 in the fields of this crop for characterizing various taxonomic groups of pathogenic Rhizoctonia spp.
Symptomatic bean tissues were surface-disinfected with 0.5% sodium hypochlorite solution for 2 min and
rinsed three times with sterile distilled water. Then, pieces of the stem or root tissues were dried on sterilized
filter paper, placed on a potato dextrose agar (PDA) petri dish containing chloramphenicol, and incubated at
28°C in dark conditions. After 2 to 3 days, cultures were examined microscopically for hyphal characteristics
typical of Rhizoctonia spp. All plated samples readily yielded Rhizoctonia spp., and a hyphal tip of each
isolate was subcultured onto AWA for further purification. Isolates were transferred to PDA test tube slants
and maintained at 28°C. Fungal isolates were initially characterized as either binucleate or multinucleate by
the trypan blue staining technique. Colonies of Rhizoctonia on PDA, 2 to 3 days old, were stained to
determine nuclear number and were examined for the presence of a septal pore (dolipore) apparatus. The
width of the main runner hyphae was investigated from the same preparations. Isolates were subcultured
onto PDA petri dishes in triplicate, incubated at 28°C for 3 weeks, and compared for colony morphology and
the size and shape of moniloid cells and sclerotia. Rhizoctonia spp. isolates were distinguished using specific
primers for PCR amplification based on the ITS region of R. solani. PCR-RFLP of rDNA-ITS region was
used to determine the taxonomic group of each R. solani isolate. Genomic DNA of the isolates was used for
PCR amplification of the ITS region using a pair of primers, RS1 (5-CCTGTGCACCTGTGAGACAG-3')
and RS4 (5-TGTCCAAGTCAATGGACTAT-3'). Restriction polymorphisms were detected using two
discriminating restriction enzymes, Avall and Hincll.
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Results & Discussion

32 Rhizoctonia isolates were obtained from culturing the infected plant tissues. Identification of these
isolates was carried out using morphological and molecular methods. Among 32 isolates, 29 isolates
belonged to multinucleate R. solani and 3 were binucleate Rhizoctonia spp. Investigating restrictesd PCR
products on agarose gel was performed and anastomosis gropus and subgroups were determined. Among 29
R. solani isolates, 17 isolates were AG4 HG-1 and 12 isolates belonged to AG4 HG-II. Pathogenicity testes
on red bean cv. Naz revealed that all isolates of R. solani were pathogenic on bean. Lower level of
pathogenicity was observed for the binucleate Rhizoctonia isolates on the root and stem of host plant. Similar
levels of pathogenicity were observed for the isolates of AG4 HG-1 and AG4 HG-II. This is the first report
on exact taxonomic status of Rhizoctonia isolates, on the anastomosis groups and subgroups levels, obtained
from bean field of Iran.

Conclusion

It can be concluded that R. solani AG4 HG-I is the main taxonomic group of Rhizoctonia, causing stem
and root canker on bean plants in the regions investigated in this research. Binucleate Rhizoctonia isolates,
which were hypovirulent or avirulent on bean plants bight be used in biocontrol assays to investigate their
potential for inducing host defense responses against highly pathogenic R. solani isolates.

Key words: Identification, PCR-RFLP, Phaseolus vulgaris, Taxonomic group, Thanatephorus cucumeris
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Table 2. ANOVA results for yield and yield components affected by seed density and weed control
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Fig. 1. Linear regression of Mungbean seed quantity against grain yield in weedy and weedfree treatments
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Fig. 2. Linear regression of Mungbean seed quantity against bioligical yield in weedy and weedfree treatments
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Fig. 3. Linear regression of Mungbean seed quantity against grain yield in weedy and weedfree treatments
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Table 4. Different weed species and average density, distribution uniformity, frequency and degree of noxiousness
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Chrozophoratinctoria Annual
Cow i3] aloa> 0 8.3
Heliotropium sp. Perennial
b bg! Alosizr 0 8.3
Cyperusspp Perennial
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Table 5. Analysis of variance dry weight data and weed density in mung bean farm
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ns, *and **: Non-significant, significant at %5 and %1 probability levels, respectively
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Table 6. Effect of mung bean seed rate on dry weight and weeds density
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50kg.ht 174.5a 64b
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Introduction

Mungbean [Vigna radiata (L.)Wilczek] is the most important source of protein in south and southeast
Asia. This plant, have the most important sources of protein in arid and semiarid regions and played a major
role in the economy of the regions. Seed mung bean has 51% carbohydrate, 26% protein, 10% moisture, 4%

mineral and 3% vitamin. This crop can be successfully grown on marginal lands where other crops perform
poorly. Legumes, have mainly poor competition against weeds. Yield decrease in crops due to the presence
of weed, depending on the area and specific weed species its area. Raman & Krishnamoorthy (2005)
reported that mungbean yield decreased in infested treatment to weeds to 35 percent. Optimum plant
population density is an important factor to realize the potential yields as it directly affects plant growth and
development. The sowing rate of 20 kg h* usually recommended for small to medium seed varieties might
be too low to obtain optimal yield. Barary et al. (2002) observed the effect of row and plant spacing on seed
yield but it was not significant. Among the yield components, number of pods plant?® and number of grains
pod™ and 1000 seed weight decreased with increasing seed rate. Determining the optimum plant density is
very important to obtain maximum quantity and quality of economic yield. Reports show that the suitable
density range of mung bean depends on the distance between plants. This study was conducted to investigate
the effect of density on the morpho-physiologic traits and seed yield of the mung bean and to determine the
optimum planting density on weed management in the Khorramabad.

Materials & Methods

Field experiments were conducted at Lorestan Agricultural and Natural Resources Research Center,
Khorramabad, Iran (48.36° E, 33.48° N, altitude), 1,125 m above the sea level with annual average
precipitation and temperature of 471.5 mm and 17.7 C°, respectively. The fields were in fallow in the
preceding year of the experiments. The soil at the test sites were a clay-silt with a pH of 7.7 and organic
matter of 1.0% in 2014. Prato cultivar has a 1000-seed weight of approximately 25 g. Layout system was
randomized complete block design (RCBD) with factorial arrangements, with 8 treatments in 3 replications.
Weed factor with two levels (controlled and uncontrolled) and seed rate per unit area (25, 50, 75 and 100 kg.
h™1) equivalent (6, 12, 18 and 24 plant m2) was calculated for each plot. In this experiment, after sowing
mapping, evaluated treatments were randomly assigned to experimental plots and any density considered on
the 6 lines with 6 meters length, rows spacing of 60 cm and 5 cm sowing depth. Seeds planting was done by
hand in June 12, 2014. Irrigation was done immediately after planting. Due to climatic conditions, farm
irrigation was carried out flooding until the end of the growing season (every 10 days). In the plots of
interference treatment no operations performed against the weed control. Assessing the density and weeds
biomass were randomly at flowering time of crop with samples of the two frame 0.5% 0.5m per plot. Density
and dry matter of weeds were counted and measured. At the end of the growing season after physiological
maturity with marginal effects deletion (half a meter from the beginning and end of each row) area of 6 m
from 4 central rows of each plot was measured to estimate biomass, yield and seed yield by 14% seed
moisture. Determining of morphological traits and yield components was selected 10 plants from each plot at
final harvest. The traits measured, including biological and seed yield, plant density, pod number per plant,
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seed number per plant and seed weight per plant. Analysis was done by analysis variance and by using SAS
9.1. For comparing regression coefficient and latitude of origin two treatments consisting weed free and
weed infested in level of seed amount was used.

Results & Discussion

The experimental maximum yield (2011 kg. h*) was achieved for weed control treatment with crop
density of 25 kg. h, while, the lowest yield (672.7 kg. h™) was related to weedy plots with crop density of
100 kg. ht. The study revealed that crop density of 25 kg. h"* mung bean (Vigna radiate) (equivalent to 60
plant. m?) is optimum to obtain maximum mung bean yield. Results also indicated mung bean yield
increased by 82.7 by weed control, the importance of weed interference in reducing mung bean yield and
necessity of weed control to achieve higher yields. Among the yield components, number of pods plant™
and number of grains pod? and 1000 seed weight decreased with increasing seeding rate. It seems that
seeding rate of 25 kg.h™ reduced mung bean density in area unit, and increased weed growth probably due to
abundance of resources. However, seed rate of 100 kg. ht, the

Conclusion

Generally, the results of this research showed that selecting mung bean varieties with runner type and
optimum density performance used against weeds can increase competitive pressure. Weeds management by
weeding out, not only makes more seed yield but also prevented environmental damage and will help
environmental sustainability.

Key words: Competition, Khoramabad, Plant density, Weed infested, Weeding
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Tablel- Soil analysis results during the two years of the experiment
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Table 4. Mean comparison interaction effect of nitrogen and bean cultivars
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Treatments ~ Flowering stage dry Nitrogen content at Dry matter weight Pods per 100-seed Straw
matter weight flowering stage (%) (kgha't) plant weight nitrogen (%)
(gr/5 plants) (9)
V1iN1 46.2™ 1.23! 1073! 8.20ni 28.829 0.251
ViN2 62.9°10 1.77¢ 1093! g.1h 28.29" 0.359
V1Ns 59.0" 1.531 2083%® 8.2 29.019 0.281
V1N 63.4¢° 1.824 1878¢ 7.3 27.10k 0.43
ViNs 78.32 1.77¢ 15771 9.9¢ 26/72% 0.32h
V1Ns 68.4¢ 1.93% 1747¢% 10.4® 30.65°¢ 0.48°
V1N7 55.7ik 1.75f9 15571 8.5 27/16) 0.46%
V2N1 449m 1.13™ 973m 6.6% 27/881 0.23%
V2N2 62.5¢ 1.62" 1477k 8.3 29.57¢ 0.38f
V2N3 58.7n 1.53] 1777¢ 9,70de 29.52f 0.40°f
V2N4 55.5K 1.90%¢ 20932 10.5%® 29.47f 0.43
V2Ns 57.01k 1.80% 1640" 7.7 29.37f 0.40¢f
V2Ns 63.3¢f 1.88¢ 1758¢f 8.69 28.819 0.42¢%
V2N7 57.3 1.571 1612N 6.7k 27.04k 0.32"
Vi3N1 52.4! 1.08" 1023m 9.2f 28.35" 0.24ik
V3N2 76.7° 1.784 2040° 10.78 28.929 0.46%
V3Ns 65.2¢ 1.824 1970¢ 7.6 30.78° 0.40¢
V3Ng 61.29 1.972 1710 9.4f 32.012 0.45%
V3Ns 62.2f0 1.60" 1700 10.1% 30.31¢ 0.32"
V3Ns 64.1% 1.728 17458 9.60%f 29.89¢ 0.38"
V3N7 66.9¢ 1.47% 1638" 10.4%® 31.27° 0.32h
'SEM 0.569 0.013 1.663 0.149 0.111 0.006

1. Standard Error Mean
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Fig. 1. Effect of nitrogen treatments on 100- seed weight in white bean cultivars
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Table 5. Mean comparison test for effect of nitrogen on experimental characteristics

LQ)L“.'; )Y )° &10 Slowy (M)J) &1 o)s)w
Treatments grain numbers per pod Seed nitrogen content (%)
N, 4.249 5754
N, 4.88% 3.01°
N3 4.70° 3.062
Ng 4.73° 3.082
Ns 4.72° 3.092
Ng 4.39¢ 2.94¢
N7 4.97% 2.05¢
SEM! 043.0 0.015

1. Standard Error Mean
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Fig. 3. Effects of nitrogen treatments on straw during two years
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Introduction

Legumes, such as common beans (Phaseolus vulgaris L.) have the ability to form a symbiotic
relationship with soil bacteria capable of trapping nitrogen gas (N2) from the atmosphere and converting it
into ammonia, which can be used by the plant for growth, development and seed production. The capacity of
legumes to fix atmospheric nitrogen gives them an advantage over non-leguminous crops when grown on
soils low in nitrogen. In many region of the world where common beans are grown, nitrogen fixation is
limited by unfavorable soil conditions, temperature and water stress. Despite the numerous factors that
comprise nodulation and nitrogen fixation, legumes generally assimilate 50% to 70% of their nitrogen via
symbiotic nitrogen fixation. However, relative to other legumes, the common beans (Phaseolus vulgaris L.)
are poor nitrogen fixers. The role of biological fertilizers is important in improvement of organic farming.
Rhizobium is an economically and environmentally friendly microorganism that is used as biofertilizer.
Because the Markazi province is one of the most important areas for bean cultivation in the country,
therefore understanding the appropriate rhizobium strains with white bean varieties recommended for
cultivation in the region is important.

Materials & Methods

A field experiment was carried out based on a factorial randomized complete block design with three
replications at Khomein Bean Research National Station (Longitude 49° 57' E, Latitude 33° 39' N and the
height at the sea level 1930 m) in Markazi Province during 2010-2011. Treatments included as N; or control
(without inoculation and N fertilizer), N, as = 100 kg N ha, and five different rhizobium strains (Ns: R134,
N4 R156, Ns: R116, Ne: R133 and N;: R109), and three white bean cultivars (V1: Daneshkadeh, V2:
Shokoofa andV3: Dorsa). In bacterial treatments the 20 kg ha™* N was used as starter. The plant samples were
taken in two steps: 1) at the 50% flowering stage, the factors measured included: Shoot dry weight, N
concentration and N uptake. 2) At the end of growing season stage the factors measured included: Shoot dry
weight, N concentration, N uptake, number of pods per plant, number of seeds per pod, 100-seed weight and
seed yield.

Results & Discussion

The results showed that cultivars had significant difference (p<0.01) on 100-seed weight, number of
seeds per pod and dry matter weight, and there was significant difference (p<0.05) on number of pods per
plant. Rhizobium inoculation and nitrogen levels showed significant differences (p<0.01) on grain nitrogen,
dry matter weight, flowering stage nitrogen, flowering stage dry matter weight and straw nitrogen, and there
was significant difference (p<0.05) on number of grains per pod. For the interaction between cultivars and
rhizobium, there were significant differences (p<0.01) on 100-grain weight, dry matter weight at flowering
stage, dry matter weight and straw nitrogen (p<0.05) on number of pods_per plant at flowering stage
nitrogen. The maximum and the minimum values of 100-grain weight obtained from V3N4 and V1N5
treatments amounts were 32.01 and 26.72 g, respectively. The maximum and the minimum values of pods
per plant, obtained from V3N2 and V2N1 treatments counted were 10.7 and 6.6, respectively. The maximum

*Corresponding Author: dadivarm@yahoo.com
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dry matter weight obtained from V2N4 treatment was 209.3 g and the minimum dry matter weight belonged
to V2N1 treatments was 97.3 g. The maximum nitrogen concentration gained belonged to V3N4 treatment,
with 1.97 percent and the minimum nitrogen concentration belonged to V3N1 treatment, with 1.08 percent at
the flowering stage. Among the rhizobium strains, the maximum grain yield and straw yield which were
obtained from R156 strain amounted to 3308.3 and 3271.1 kg ha™, respectively. The maximum amount of
grain N concentration (3.09%) obtained from R116 strain. The high amount of grain nitrogen in the
inoculated treatments emphasizes the use of rhizobium in the bean planted farms.

Conclusion

Based on this study, rhizobium inoculation for new released beans for varieties of climbing bean
production are of paramount importance, especially for farmers with limited resource in areas where land is
scarce and productivity is low due to nutrients depletion. R156 strains recommended for this climatic
conditions, because not only attainment of high grain yield, but also grain nitrogen content is at the upper
limit. Thus rhizobium inoculation and supplementation with other nutrients such as phosphorus and
potassium have constructive effect in improving photosynthesis, nutrient uptake, nodulation, growth, yield
and economic benefits in beans. Also, the use of rhizobium other than nitrogen supply, reduces the activity
of pathogens and increases the secretion of growth hormone. Thus, the inoculation with rhizobium for the
resource poor farmers to enhance biological nitrogen fixation for small and large scale production of legume
is strongly recommended in Iran.

Key words: Biofertilizer, Pulse, Quality, Yield
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Table 1. Climatic data of Darab during 2014-2015 growing season

gyl 05958 il ] & 2! ob! e Lolo
May April March  February January December November October Months
176 132 6.8 5.7 39 5.6 8.6 16.8 L e
Minimum Temperature ( °C)
34.7 27.3 20.3 20.9 19.1 20.3 25.1 33.9 S adns
Maximum Temperature ( °C)
26.1 20.3 135 13.3 115 12.9 16.8 25.3 > eyt
Average Temperature ( °C)
$us,L
5.8 22.3 90.9 0.2 395 34.7 0.5 0.0 . Tk
Rainfall (mm)
7.2 42 35 2 2.4 2.4 34 6 o .
(mm) Evaporation
olojl 9,90 S ol 9 (K38 Cloogas -Y Jgua
Table 2. Physical and chemical properties of the experimental soil
‘SB . B
o saman o Aot el S aln b i
SO'(Cdnf)pt Clay (%) Silt (%) 0.C (%) BS (%) ECe (dS m™ (pH)
0-15 40.16 18.76 41.10 0.04 8.88 2.64 7.54
15-30 40.16 18.60 41.30 0.04 8.93 1.59 7.64
SL 5es 385 b ey ol o $9) e
Soil depth (cm) N (%) P(mgkgh) K(mgkg?) Fe(mgkg?!) Cu(mgkg?!) Zn(mgkg?!) Mn (mgkg?)
0-15 0.16 52 150 411 1.70 1.48 487
15-30 0.16 60 100 7.30 1.63 1.70 1.91
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Table 4. The mean comparison of measured chickpea traits under different drought stress and different combination of
intercropping

o g okl ol S i bglie culss’ iliin sloces ¥
Meas"ured traits Drought stress (A) Different combination of intercropping (B)
I 12 C H2C H6C
St 5> I oluws 239a  152b 21.86a 16.82b 19.97 ab
Number of pods/plant
G2 > s Sl 237a  14.1b 17.93a 17.23a 2151a
Number of seeds/plant
AN - 059 258a  217b 21b 255a 247a
100 seeds weight (g)
sy oSk 5744a 54042 9916 a 3101 b 3705 b
Biological yield (kg/ha)
s 3,5hee 1488a  849b 1630 a 941 b 935 b
Grain yield (kg/ha)
Sl el 206a  196b 16.62 ¢ 20.85a 2740

Harvest index (%)
u‘j"L:"' g5 + g.g.:nj 97 095U + )9 pous 9> .‘o5l.‘>u URAPRIC uaJl:> oS ol 4H6C}H2C C 4> 4ls REVST™ dJ_'>).n 59 uSw.} S 12 REPVIZ9S Lg)L..J A1

A I e D3l 511 o j00 zrhaw 45 LSD g0l bl 3 o o sl L ja 40 S ie g > 6l sl
11: Full irrigation, 12: Drought stress at milk development of barley grain .C, H2C and H6C were chickpea sole cropping, Nimrooz barley + chickpea
and Zehak barley + chickpea intercropping, respectively.
Means with similar letters in each treatment for each traits have not significant difference (LSD’ s test P<0.05).

S ilisio glacaS 5 g (b (i o ML euud g S oIl Wlio (B (il o -0 Jgux

Table 5. The mean comparison of measured faba bean traits under different drought stress and different combination
of intercropping

oo s S 1l il (S bylio ciS ilizo sl i
" - Drought stress (A) Different combination of intercropping (B)
Measured traits 1 2 Y HoV HEY
Sy 5> D Sl 430a  347a 3942 373a 4a
No. of pods/plant
Sy: > &> olas 186la 12.49b 15622 13762 17.27a
No. of seeds/plant
Y+ s 1052a  86.30b 96.70 a 98.60 a 92a
100 seeds weight (g)
. f‘“’) s 7738 a 6673 b 11960 a 4909 b 4748 b
Biological yield (kg/ha)
s 3,5les 4100a  2474b 5175a 2253 b 2433 b
Grain yield (kg/ha)
Sl sl 46.9a 379b 40.10b 41.63 ab 4558a

Harvest index (%)

il e D3l 611 o j00 gmhas ;0 LSD ygesT bl 3 o yo sl e ja 48 S e g sl (sla i Sile
11: Full irrigation, 12: Drought stress at milk development of barley grain. V, H2V and H6V faba bean were sole cropping, Nimrooz barley + faba
bean, Zehak barley + faba bean, intercropping, respectively.
Means with similar letters in each treatment for each traits have not significant difference (LSD’ s test P<0.05).

ola o, 0 .(Hamzei & Seyedi, 2014) o_s 5,55 S yiien slajls Jdods slaisS 5,0 b, IS ek 4

&,50 (Ghosh, 2004) oMe 5 s plols g€t al., 2003) sl a sl Ka K L Selate slajls canl Sew oS
ool vl bgle lacis a5 wis,S o,135 oliioe (8,5 CeiS (59, =4S iulesl o .(Javanshir et al., 2000)
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DBl S g2 9 Wb+ 59 youd 9 bglste CiiS D95+ S} 92 3950+ g yous 92> boglre S
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Fig. 1. Interaction effect of drought stress and different combination of intercropping on grain yield of pea (A) and faba bean (B)
11: Full irrigation, 12: Drought stress at milk development of barley grain. C, V. H2C, H6C, H2V and H6V were chickpea and
faba bean sole cropping. Nimrooz barley + chickpea, Zehak barley + chickpea, Nimrooz barley + faba bean, and Zehak barley
+ faba bean intercropping, respectively
Means with similar letters have not significant difference (LSD’ s test, P<0.05).
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(©) MBL g (&) g5 clold Ll o baldo clS Lilizko acuS yi 9 (Sis i piSon - Y &
ML g o950 alls ciS s say HBV ;H2V «H6C H2C .V .C .92 Ailo ol 6 s Al e Lsi»o S 12 «osllo QS)L.':’.] A1

M+ Sy g2 5 WLt 59 o 92 boglote CulS gt KB 92 g5t g poud 52 bogle CulS

Al s me Sglas gl1s caus 00 mhaw ;0 LSD fyae3l bl 3 S e By > gl slo Sl
Fig. 2. Interaction effect of drought stress and different combination of intercropping on harvest index of pea (A) and faba bean (B)
11: Full irrigation, 12: Drought stress at milk development of barley grain. C, V, H2C, H6C, H2V and H6V were chickpea and
faba bean sole cropping. Nimrooz barley + chickpea, Zehak barley + chickpea, Nimrooz barley + faba bean, and Zehak barley
+ faba bean intercropping, respectively
Means with similar letters have not significant difference (LSD’ s test, P<0.05).
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Table 6. Analysis of variance (mean of squares) for drought stress and different combination of intercropping on land
equivalent ratio of cereals, legumes and total

(ME) wlay yo (55lo

o) G2l G

U‘g’g\?u ‘5')‘5;:'?") Land equivalent ratio
e LERcreals LERIegumes LERotal
LSS 2 0.001™ 0.007" 0.006"
Replication
S 1 0.003" 021" 0.23"
Drought stress (A)
Ll 2 0.0001 0.001 0.001
Error A
Different combination of 3 0.006 0.06 0.07
intercropping (B)
AxB 3 0.001" 0.03" 0.03™
o ol 12 0.001 0.001 0.002
Error B
oV (%) 6.46 578 384

*k Kk

Aoy 50 Jlaol mhw ;o g b s (g b s pas [ Kily ol Sy FF * NS
ns, * & **: non-significant, significant at 5% and 1% probability levels, respectively

Egoxo 9 Oligas (E (0] (5 2l 32 S (koo Ao lilo -V Jgur
Table 7. The mean comparisons for land equivalent ratio of cereals, legumes and total
o) S5l g o

)l._".:T 53 Holowo cuis” aliseo lh;ﬂ_f 3 - .
Irrijation rr:gimes Differ::?:ombination offntercrogping Land equivalent ratio
LERcereals LERIegumes LERtotal
H2C 0.49 0.51 1
1 H6C 0.57 0.46 1.03
H2Vv 0.57 0.40 0.97
H6V 0.55 0.45 0.97
H2C 0.49 0.74 1.23
2 H6C 0.57 0.83 14
H2Vv 0.56 0.5 1.06
H6V 0.52 0.51 1.03
LSD5% Ns 0.06 0.08

M+ S 92 9 ML+ 555005 97 3955 + S5 93 3555 + 9508 97 bogliee cuiS o5 i HOV H2V (HBC H2C ¢ g ails s s oy al o o Sitis 2512 cgllan (511
11: Full irrigation, 12: Drought stress at milk development of barley grain., H2C, H6C, H2V and H6V were Nimrooz barley + chickpea, Zehak

barley+ chickpea, Nimrooz barley + faba bean and Zehak barley + faba bean intercropping, respectively.
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Introduction

A growing interest in intercropping systems has been initiated in developed countries due to the
increasing awareness of environmental degradation arising from the heavy use of non-renewable resources
such as water. Cereal-legume intercropping are common in natural ecosystems, but now are rarely used in
developed countries, except for certain intercropping systems used for animal feed. A renewed interest in
intercropping and particularly in intercropping of cereals with legumes has risen again lately. Intercropping
can use the available environmental resources more efficiently and thus result in higher yields than
monocropping. The reasons for the higher yield in such systems is that the intercropped species do not
compete for exactly the same growth resource niche and thereby tend to use the available resources in a
complementary way. lzaurralde et al, (1990) used chickpea intercropped with barley in different planting
densities and found that grain, straw, and dry matter yields of the mixtures increased with increasing
chickpea planting density. With respect to drought stress in late season of Sothern Iran because of cutting off
rainfall in this area, and the importance of intercropping to reach stability and sustainability in production,
the aim of this study was to assess the changes in yield and yield components of chickpea and faba bean
intercropped with barley under late season drought stress.

Material & Methods

To evaluate the yield and yield components of intercropping chickpea and faba bean with barley
cultivars under different irrigation regimes, a field experiment was conducted at College of Agriculture and
Natural Resources of Darab, Shiraz University during 2014 growing season. Treatments were included two
levels of irrigation regimes (full irrigation and cutting off irrigation at milk development of barley) and 8
cropping treatments consisted of monoculture of Nimroz tow-rowed barley, Zehak six-rowed barley, pea and
faba bean and intercropping of Nimroz+pea, Nimroz+faba bean, Zehak+pea and Zehak+faba bean with a
ratio of 1:1 which laid out as split plot arrangement in randomized complete block design with three
replicates. At crop maturity, plants were hand harvested to measure yield and biological yield and yield
components including number of pods/plant, number of seed/plant, and 100-kernel weight. Also, land
equivalent ratio (LER) was calculated. LER is the most popular index for expressing the yield advantage of
intercropping systems and defined as the relative land area that is required for monocrops to produce the
same yields as intercrops. Finally, analysis of variance (ANOWA) was performed using MSTATC ver. 2.1
software (1991) and the means compared by LSD test at 5% probability level.

Results & Discussion

Analysis of variance showed that main effects of irrigation regime and cropping treatments had
significant effect on number of pods/plant in chickpea while these treatments had no significant effect on
number of pods/plant of faba bean. Under drought stress, number of seeds/plant, 100-kernel weight, grain
yield of pea decreased 40, 16, and 57% while in faba bean decreased 32, 18, and 40%, respectively.
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Interaction effect of irrigation regime and cropping treatment had significant effect on grain yield and harvest
index of chickpea and faba bean while this interaction effect had no significant effect on biological yield of
two legumes. In chickpea, the highest biological yield (9916 kg/ha) and grain yield (1630 kg/ha) were
obtained in monoculture of chickpea and the highest 100-seed weight (25.5 g) and harvest index (%29.85)
were obtained in Nimroz+pea intercropping. Also, in faba bean, the highest biological yield (11960 kg/ha)
and grain yield (5175 kg/ha) were observed in monoculture of faba bean. Maximum harvest index (%45.58)
was obtained in Zehak+faba bean intercropping. Interaction effect of irrigation regime and cropping
treatment had significant effect on LER egumes and LERworar. Under drought stress, LER in legumes in all of the
intercropping treatments increased from 13 to 80%. Likewise, the highest LER ereais (0.57), LERegumes (0.83),
and LER (1.4) was obtained in Zehak+pea intercropping.

Conclusion

It is concluded that intercropping of six-rowed Zehak barley cultivar with pea was advantageous system
of each legumes in monoculture especially under drought stress condition because of better land use
efficiency than sole cropping and the other mixtures. This intercropping system can be adopted by farmers
for maximization of yield especially under late season drought stress in Southern Iran.

Key words: Biological yield, Cutting off irrigation, Land equivalent ratio, Six-rowed barley
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Table 5. Orthogonal comparison of Bean genotypes for seed yield based on their colors in normal irrigation and water
stress condition

Sy bl g begd lacad'sl
Bean genotypes based on colors

dadwligl o Slegl Fzled
White bean Red bean Wax bean
Sl balps Condition s liio Comparison =
o8 b S Red vs. White +1 -1 0 2.32™
sl g L] ir::iglaltyed ez b i White vs. Wax +1 0 -1 95.20**
ez b jeyd Red vs. Wax 0 +1 -1 210.75**
o8 b S Red vs. White +1 -1 0 28.20**
o s Water stress i b duies White vs. Wax +1 0 -1 252.46%*
oz b jeyd Red vs. Wax 0 +1 -1 449 55**

bl oo o g Solas pas g o ) Jlaizl e jo o e @glay [ Kily oS 54 NS g e
**and ns indicates significant different at 1% levels of probability and non significant different, respectively
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Table 6. Correlations(r) among tolerance and sensitively indices and seed yield of bean genotypes in normal irrigation
and water stress condition

Ys TOL SSI MP GMP STI
0.805** 0.100 -0.540 0.924** 0.897** 0.874** Yp
-0.509 0.923** 0.957** 0.982** 0.984** Ys
0.765* 0.239 -0.346 -0.382 TOL
0.785* -0.852** -0.843** SSi
0.992** 0.982** MP
0.989** GMP

*and** indicates significant different at 5% and 1% levels of probability, respectively

Legd gLcuis) @lp (s 4 Comlus g Joxi glo sl (gaivany g polio -V Jouo
Table 7. Score and ranking of tolerance and sensitively indices for bean genotypes

Yp Ys Mp GMP STI SSI TOL
oylents o] Sladio 4 sludio J) sludio J) sludio J) sludio 4 Sl 4 sludio J)
No. Genotype Score  Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank
1 Daneshkadeh  21.34 5 411 9 12.72 7 9.36 9 0.18 9 1.28 7 17.23 8
2 74Emerson  25.23 4 12.20 3 18.71 4 17.54 4 0.64 4 0.81 5 13.03 7
3 G11867 19.90 6 10.53 5 15.21 5 14.47 5 0.43 5 0.74 3 9.37 4
4 Goli 18.52 7 9.52 6 14.02 6 13.28 6 0.36 6 0.77 4 8.99 3
5 Akhtar 16.35 9 5.72 8 11.04 9 9.67 8 0.19 8 1.03 8 10.62 6
6 D81083 16.67 8 6.84 7 11.75 8 10.67 7 0.23 7 0.93 6 9.83 5
7 COS16 32.04 2 11.65 4 21.84 3 19.32 3 0.78 3 1.01 9 20.39 9
8 GO0140 35.36 1 26.66 1 31.01 1 30.70 1 1.97 1 0.39 2 8.70 2
9 G01408 29.68 3 25.3 2 27.49 2 27.40 2 157 2 0.23 1 4.38 1
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Introduction

Common bean is the most important food legume and is an important source of calories, protein, dietary
fiber, and minerals. In addition, common bean provides an essential source of protein for more than 300
million people worldwide. Drought is the major constraint to common bean production, resulting in
significant yield reductions of 60% of global bean production areas. In addition, competition among crops
for production area in certain regions has resulted in a shift of dry bean production to more marginal zones
associated with increased abiotic stresses such as water stress and heat. Robust drought tolerance is conferred
by traits that result in stable yield in the presence of water stress, as opposed to mechanisms of escape, such
as early maturity. The evaluation and selection for drought tolerance should therefore be focused on the
selection of traits that directly affect yield under stress conditions. The objective of this study was
recognition of the reaction of bean genotypes and identifies tolerant genotypes to water stress in East
Azarbaijan region, lran.

Materials & Methods

The experiment was carried out during 2011 cropping season in Azarshahr- East Azarbaijan, Iran. The
experimental site was located at 1370 m asl and with sandy loam soil receives an annual average rainfall of
300 mm. Plant material consisted of nine genotypes of red, white and wax bean were provided from
Khomein national bean research center. Genotypes were evaluated separately in a randomized complete
block design under irrigation and water stress conditions. Each genotype was planted on a plot made of five
rows of 3 m length with a row-to-row distance of 0.5 m and a plant-to-plant spacing of 5 cm. Irrigations in
normal and drought stress conditions were applied after 70 and 100 mm evaporation from class A pan. Days
to flowering and to maturity, plant height, shoot diameter, seeds in plant and in pod, pods in plant, 100 seed
weight and seed yield traits were recorded. For identifying suitable bean genotypes, multiple drought
tolerance and sensitivity indices were calculated. Orthogonal comparisons were used to compare bean
genotypes for seed yield based on their colors in normal irrigation and water stress condition. Because
irrigation effect was significant in combined analysis, so analysis of variance was performed separately for
each set of experiment.

Results & Discussion

Analysis of variance showed that there were significant differences among genotypes in both irrigation
conditions for all traits. Water stress led bean genotypes to mature 12 days earlier and the greatest reduction
was found 22 days in wax bean genotypes. The plant height reduction under water stress condition in both
groups of bean was roughly equal. Orthogonal comparison of bean genotypes for seed yield based on their
colors in normal irrigation and water stress condition showed wax bean genotypes were the best in two
conditions and had more yield. The results showed that water stress decreased the yield of genotypes up to
47 percent. The response of bean genotypes was different for water stress and lowest and highest yield loss
was observed for wax and white beans genotypes, respectively. Correlation coefficients between the normal
irrigation and water stress condition were positive and highly significant for seed yield. The presence of
strong correlation between yields of water stress and non-stress conditions indicated that genotypes which
were performed under non-stress conditions also performed under water stress growing conditions. The
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results showed suitable bean genotypes can be identified with considering yield of genotypes in both
conditions. Drought tolerance indices hamely geometric mean (GMP), stress tolerance (STI) and arithmetic
mean (MP) were better than others indices for tolerant bean genotype selecting.

Conclusion

Drought stress decreased yield and its components in bean genotype, but the reaction of genotypes were
different. The findings suggesting that, selection based on the absolute performance of the genotypes across
environments is more successful than selecting across the minimum yield decrease under stress with respect
to favorable condition. In water stress condition, wax bean genotypes were better than red and white bean
genotypes. Between wax bean genotypes, genotypes GO140 was the superior and can be considered as best
for similar climate conditions.

Key words: Orthogonal comparison, Red bean, Wax bean, White bean
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* PB: Perennial broad leaves, PG: Perennial grasses, AG: Annual grasses and AB: Annual broad leaves
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Fig. 1. The effects of residues and aqueous extracts of sugar beet and canola on the height of chickpea main stem
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Fig. 2. The effects of residues and aqueous extracts of sugar beet and canola on the yield componts of chickpea
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Figure 3. The effect of residues and aqueous extracts sugar beet and canola on yield of chickpea.
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Introduction

Weeds have significant negative effects on agricultural ecosystems. They are responsible for the decline
of crop yield because of competition with crops for water, nutrients and sunlight. Existing weed control
methods are either expensive or hazardous. Heavy use of chemical herbicides in most integrated weed
management systems is a major concern since it causes serious threats to the environment, public health and
increase cost of crop production. Therefore, alternative strategies against weed must be developed.
Allelopathy is defined as the inhibitory/stimulatory effect(s) of one plant on other plants through the release
of chemical compounds into the surrounding environment. It is characterized by a reduction in plant
emergence or growth, reducing their performance in the association. Allelopathy provides a relatively
cheaper and environmental friendly weed control alternative. This can be considered as a possible alternative
weed management strategy. A number of plants have also been known to exhibit allelopathic property on
other plants. Allelopathy associated with plants due to the presence of allelochemicals such as
monoterpences, phenolic and volatile compounds in their foliage. Therefore, the present study was done to
develop management practices to reduce the use of agro-chemicals for sustainable agriculture. Therefore, the
effects of allelopathic potential of sugar beet and canola on suppression of some weeds of chickpea farm
were studied.

Material & Methods

A field experiment based on a randomized complete block design with four replications was carried out
in a naturally weeds infested land to investigate the allelopatic effects of canola (Brassica napus L. var
Ocapi) and sugar beet (Beta vulgaris Var Jolge) residues on weeds and yield of chickpea (Cicer arietinum) at
research center of Shirvan Agricultural College (37° 23’ north latitude and 57° 54’ east longitude and altitude
of 1060 meters), North Khorasan Province, Iran. Seven treatments including I: chopped residues of canola
(1.5 kg m2), 1I: chopped residues of sugar beet (1.5 ka m?) both were separately incorporated to 25 cm depth
soil uniformly 20 days before sowing, Ill: chopped residues of canola and sugar beet mix together (0.75
ka/m? each), 1V: shoot agueous extract of canola, V: shoot agueous extract of sugar beetVI: mixed adequate
extract of canola & sugar beet, which were separately sprayed at post emergence stage (at 7, 15 and 30 days
after sowing) and VII: without any residues and spraying as control. For preparation of agueous extract,
chopped shade dried residues of canola and sugar beet were separately ground into fine powder (using an
electric mill). One hundred g of ground tissue of each of the tested species was placed in a 2 L Erlenmeyer
flask and 1 L distilled water was added and left for 48 h at room temperature. The mixtures were then filtered
through a double layer of cheese cloth followed by Whatman No.1 filter paper using a vacuum pump. Water
extracts were applied between rows at the rate of 100 ml per square meter twice at 7 and 14 days after
sowing (DAS) using a knapsack hand-sprayer fitted with a flat fan nozzle maintaining a pressure of 207 kpa.

Results & Discussion

The result of experiment showed that growth traits of weeds and chickpea plant are significantly
affedted by treatments. Maximum inhibition on weed density, weed dry weight, weed coverage (%) and the
hight of chieckpea plants were recorded when using sugar beet residues incorporated with soil. So weed
density, weed dry weight, weed coverage and the height of chickpea plants decreased by 52.4%, 90.15,

“Corresponding Author: behrouzbabaeinjad@gmail.com
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52.6% and 25.2%, respectively, compared to control. The highest (329.4 g m?) and lowest (192.1 g m?)
chickpea dry weight were obtained in shoot aqueous extract of canola and shoot aqueous extract of sugar
beet, respectively. The highest harvest index (59.2%) observed in plants treated with sugar beet residues.
Some studies reported that allelochemicals like salt and drought stresses exhibited inhibitory effects on
physiological processes that translate to growth. The effects of allelopathy on germination and plant growth
may occur through a variety of mechanisms including reduced mitotic activity in roots and shoots,
suppressed hormone activity, reduced rate of nutrient uptake, inhibited photosynthesis and respiration,
inhibited protein formation, decreased permeability of cell membranes and/or inhibition of enzyme action.
Weed cover reduction can be closely linked to slower leaf production and development of smaller leaves. It
was reported that at stress condition leaf area decreases due to a combination of a decrease in cell number
and in cell size. A possible reason for dry matter reduction could be the greater reduction in uptake and
utillisation of mineral nutrients by plant under allelochemical stress condition. Hegab et al, (2008) found that
higher concentration of allelochemical induced inhibitory effect on amylase activity in wheat seedlings. They
also reported the application of allelochemicals at high concentrations decreased protein content of wheat
seedlings.

Conclusion

The present study concludes that integrating canola and sugar beet residues has the potential to suppress
weeds germination and growth. These residues can be used as an eco-friendly approach to manage weeds in
chickpea fields.

Key words: Biomass, Chickpea, Chopped residues, Density, Weed management

YY.



Sy

L)

G

N Oy /
/M"/J} ,/,LJ» J‘L.J(’VMV

V0
s
b

Eard

(Ll g > i yia)

aode ol

- ISLEE PSS X PRCEEN

w99ls s o il

Mo (w9 8 oGS (6559l ousCiils
Tl oLl (63 ,9Lis cuslidls

3 58 e SIS (53 y9LinS 0usiiils

3yt SIS (55 59l oSl

Mo (g 58 oLLIID (65,9l casliils
Mo (oD 58 olLLIID pole ousliils
SLLS vty (oMl ol 31 o isls

Mo (g 58 oLLIID (65,9l oasCiils
$92) Ol S rambailio 9 (55)gliS Sl 35 o
Mo (g 58 oSLLIID (65,9l oasCiils
Oluol o1 (55 59Lis ousiils

3 i SIS (5559l usiild

Oldod olLS1S (55 ,gLis susliile

Ageinn a9 oMl o151 ol&iilo

3 oGNS (g5 ,9Lis ousiils

Olood gl Aegr oL (55 ,9LhS ousCiils
OloyS ydliogds oSl

Selieo (w9 58 olKLS1S (55 59l o uSilild
Mplien (w8 oIS (65 59LS ousisld
Wy oBLENS (55 59LiS ousiilo

S9o) slwl S Hgiply oKl

Mo (gD 8 LGS (6,9l susiils

Mo w3 59 Sild AL pole SuSipg}y

obLoT
plof
W)S‘
s
ek
Y
L
ok

SO 03y e

0>
A.M)
el 2
Loy
u)ogm
a0
o).u.n
297

]

G0

Lb)..\m

Phetd

v



iy

J/MJLLUJ’;J
1
*

M -y /
A;’U’»).swbdy(’“af

A__’}"%fu},%;
155l o b

tamleyd by 5 lid 4 (oSS 5l e |y 25 o8 ool diaiialys

PLS pale 0uS iy 5y cinn (cwgd 8 SRS Sy «8815T yloe cgaiine
QIVVAPAAYF : ang 05 AIVYB NSO 2 sians G3ied o3l ] oligu (b sidg 4y 580

(e b Latie by 53 L lakl) 1 polite ©lasin

(o [ gasels | pogas iz [AlliS [oaSasls [o8ails /&S b [amwde | lojle [2,]59) 10

] 380 (L

(b o o5 L) ol
ol o a5

:plos

1Sl 0 g
il b &b 5l 4t STl e Ll

Sl a1y 5k 8 50 sloo Loy slawd 4y bogypo alie Conl datiales il oo Jby B0 0 e 28 5l o)led o (Slos
) Q] Oied 9 00905 313ls owgd 8 oRiily 4l & lw STL oy alS pole buSlimghy solaisl wilge pliay AAFOYF 5 Lo
il oo (2lite bageds gy sloat o dmlad Jlo)l 42585 5183 4 epyb b olen

::Lé.c‘ CJ)L:

Yy




Title Author(s) Page

o Effect of inoculation with strains of Rhizobium and Dadivar, M., Khodshenas, 165
nitrogen levels on qualitative and quantitative M.A. & Ghadbeyklou, J.
characteristics and nitrogen of white bean varieties under
climatic conditions of Markazi province

o Effect of late season drought stress and different Niksirat, S.H., Bijanzadeh, 177
combination of intercropping with barley on yield and E. & Naderi, R.
yield components of chickpea and faba bean

o Identification of suitable Bean genotypes under water Monirifar, H., Rezazadeh 192
stress conditions in Azarbaijan region Ghoshghara, V. & Dorri,
H.R.

e Effect of sugar beet (Beta vulgaris) and canola (Brassica Babaeinjad, B. & Aadkhah, 204
napus) residue on weeds, yield and yield components of A.
chickpea (Cicer arietinum)

YyYY



Iranian Journal of

Pulses Research

List of Articles

Vol. 9, No. 1, 2018, S. No.: 17

Title

Effect of plant density and manure application rate on
yield and yield components of various common bean
(Phaseolus vulgaris L.) cultivars

Effective index in growth retainment under drought stress
and recovery stage in chickpea (Cicer arietinum L.)
genotypes

Floristic study of weed species in common bean (Phaseolus
vulgaris) fields of Azna

Effect of salt stress on yield and yield components in
chickpea (Cicer arietinum L. cv. Azad)

Determination of critical period of weeds control in
French bean (Phaseolus vulgaris L.)

The value of Pulses' goods and services in agronomic
systems of Iran

Effects of ascorbic and salicylic acid foliar application on
physiological traits of two chickpea cultivars (Cicer
arietinum L.) under drought stress conditions

Evaluation of chickpea (Cicer arietinum L.) cultivars
tolerance to some herbicides

Top removal effect on yield, yield components and the dry
matter production of faba bean ( Vicia faba L.)

Taxonomnic status and pathogenicity of Rhizoctonia spp.
isolates, causing bean stem and root canker in Northern-
Khorassan province

Effect of seeding rates and weed management on growth,
yield and yield components of Mungbean (Vigna radiate L.)

Author(s)

Ahmadzadeh Ghavidel, R.,
Asadi, G.A., Naseri Pour
Yazdi, M.T., Ghorbani, R.
& Khorramdel, S.

Rahbarian, R.

Ahmadi, A. & Rostami, M.

Doraki, Gh., Zamani, Gh.
& Sayyari, M.H.

Jahanbakhshi, M. &
Saeedipour, S.

Ghorbani, M. & Bagheri, A.

Farjam, S., Siosemardeh, A.,
Kazemi-Arbat, H., Yarnia,
M. & Rokhzadi, A.

Izadi-Darbandi, E., Molaee,
E., Nezami, A. & Porsa, H.

Alipour Ghasem Abad Sofla,
A., Rahemi-Karizaki, A.,
Nakhzari-Moghaddam, A.,
Biabani, A. & Tarashy, M.

Taheri, P. & Daroodi, S.

Ahmadi, A., Akbarpour,
O.A. & Beiranvandi, M.

Page

12

29

43

57

69

78

99

118

129

142

152

YYY



Hramiam Jowrnal of
Pulses Researcl
A Biannually Scientific Journal

Research Center for Plant Sciences, Ferdowsi University of Mashhad
Vol. 9, No. 1, 2018, S. No.: 17

Published by: Ferdowsi University of Mashhad
Editor in Charge: Dr. Mohammad Kafi
Editor in Chief: Dr. Ahmad Nezami

Executive Director: Hassan Porsa (MSc.)
Editorial Board:

Alireza Afsharifar
Associate Professor, Shiraz University
Ahmad Arzani
Professor, College of Agriculture, Isfahan University of Technology (1UT)
Nadeali Babaeian Jelodar
Professor, Sari Agricultural Sciences and Natural Resources University
Abdolreza Bagheri
Professor, College of Agriculture, Ferdowsi University of Mashhad (FUM)
Mohammad Galavi
Associate Professor, Zabol University
Serrollah Galeshi
Professor, Gorgan University of Agricultural Sciences and Natural Resources
Ali Ganjeali
Associate Professor, Research Center for Plant Sciences, Ferdowsi University of Mashhad (FUM)
Gholam Hossein Haghnia
Professor, College of Agriculture, Ferdowsi University of Mashhad (FUM)
Mohammad Kafi
Professor, College of Agriculture, Ferdowsi University of Mashhad (FUM)
Nasser Majnoun Hosseini
Professor, College of Agriculture & Natural Resources, University of Tehran, Karaj
Hossain Massumi
Associate Professor, University of Shahid Bahonar Kerman
Ahmad Moieni
Associate Professor, Tarbiat Modares University
Ahmad Nezami
Professor, College of Agriculture, Ferdowsi University of Mashhad (FUM)
Hadi Ostovan
Professor, College of Agricultural Sciences, Shiraz Branch, Islamic Azad University
Sayyed Hossain Sabaghpour
Professor, Agricultural and Natural Resources Research Center, Hamadan
Editor: Hassan Porsa (MSc.); Dr. Bannayan
Assistant: Talachian, Asadi
Circulation: 20
This journal has the “Scholarly Grade” issued by the Ministry of Sciences, Research &
Technology (No. 3/11/3785 dated 07/06/2010) and is published based on a Memorandum of
Cooperation between Mashhad Ferdowsi University and the following universities: Isfahan
University of Technology; Tarbiat Modares University; University of Shahid Bahonar Kerman;
Gorgan University of Agricultural Sciences and Natural Resources; Shiraz Branch, Islamic
Azad University; Sari Agricultural Sciences and Natural Resources University.
This journal is indexed in: (ISC) Islamic World Science Citation Center (http://www.isc.gov.ir);
(magiran) Iranian Journals Database (http://www.magiran.com); (SID) Scientific Information
Database (www.SID.ir); Google Scholar (http://scholar.google.com)

Address:
Research Center for Plant Sciences, Ferdowsi University of Mashhad, Azadi Square, Mashhad- Iran
P.O. Box: 91775-1653; ZIP Code: 9177948974, Tel.: +98-51-38804801 & 38804812; Fax: +98-51-38807024;
E-mail: ijpr@um.ac.ir; Web Site: http://ijpr.um.ac.ir


mailto:rcps@um.ac.ir

e

0
1’/,

"&(f”}'@;’d,‘f?)"

&
./
K

A

& J oy 3
- 4
)4 o

g

.

‘\UL:AAV

e

wav s

Iranian Journal of

Pulses Research

A Biannually Scientific Journal

Effect of plant density and manure application rate on yield and yield
components of various common bean (Phaseolus vulgaris L.) cultivars

Effective index in growth retainment under drought stress and recovery
stage in chickpea (Cicer arietinum L.) genotypes

Floristic study of weed species in common bean (Phaseolus vulgaris) fields
of Azna

Effect of salt stress on yield and yield components in chickpea
(Cicer arietinum L. cv. Azad)

Determination of critical period of weeds control in French bean
(Phaseolus vulgaris L.)

The value of Pulses' goods and services in agronomic systems of Iran

Effects of ascorbic and salicylic acid foliar application on physiological traits
of two chickpea cultivars (Cicer arietinum L.) under drought stress conditions

Evaluation of chickpea (Cicer arietinum L.) cultivars tolerance to some
herbicides

Top removal effect on yield, yield components and the dry matter production
of faba bean (Vicia faba L.)

(Complete list, inside the journal...)

ISSN 2008-725X

Ahmadzadeh Ghavidel, R., Asadi,
G.A., Naseri Pour Yazdi, M.T.,
Ghorbani, R. & Khorramdel, S.

Rahbarian, R.

Ahmadi, A. & Rostami, M.

Doraki, Gh., Zamani, Gh. &
Sayyari, M.H.

Jahanbakhshi, M. & Saeedipour, S.

Ghorbani, M. & Bagheri, A.

Farjam, S., Siosemardeh, A.,
Kazemi-Arbat, H., Yarnia, M. &
Rokhzadi, A.

Izadi-Darbandi, E., Molaee, E.,
Nezami, A. & Porsa, H.

Alipour Ghasem Abad Sofla, A,
Rahemi-Karizaki, A., Nakhzari-
Moghaddam, A, Biabani, A. &
Tarashy, M.





