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Table 1. Soil physical and chemical properties of experimental location

. . - . - 4% S|
S il JB 695 JB ly o Oier o Sel e s as
’ KT KT i JB 55 S st
bl
> g = 2, o
Eo N E - s5 53 £& 3 - - ¥
R g5 ¢ E <5 R E gE 2 a = <
5= = £z s s E g B < =)
& 3 = = &
(mgkg™) (mgkg™) (mg.kg") (%) (%) (%) (dSm™) (cm)
Silty Clay 0.92 320 15 0.09 1.1 27 035 75 0-30
Loam
3950 5 ,5hos (gl321 9 0 Slos (il )lg 4 i AdS Y Jgur
Table 2. Analysis of variance of chickpea yield and yield components
4,0 S ySlos LyLeres IRy Al slawi 039
TN ,_5.}‘}T ails 6.139.‘9...1 dg 40 ) (P ailoyes
Source of variation df Seed Biological Number of Number of 100 Seed
yield yield pods/plant seed/pod weight
SIS Replication 3 11488 20606 4.11 1.04 0.22
Sl Treatment 5 69727 179396™ 13.5* 8.4ns 1.54*
s Error 15 5611 9226 1.71 1.11 0.34
S oyl CV% - 8.47 5.07 6.7 52 1.93

**: significant at 0.01
ns: non-significant

oY mhaw ol e A
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955 30 (59 9 (N9 39 R Olie 0,5 0319 (139 9 S (59 Olaai il lg 4 joi A Y Jgu
Table 3. Analysis of variance of chickpea nodule number, dry matter and specific weight,
content of nitrogen, protein and zinc

Sl .. . KW lodo KW%
az 0 e e SS9 39 0)9 S ySlos L L
KR Fyeo)S o) o) 38y 0395 &9 ReoL3]
Jove iy SOV =D Aig yo oI FHE als s
No. of Nodule . Seed . .
Source of variation df nodules/ di\lod:'leh " specific N“.r:lﬁe" nitrogen S::r(litzinntc P“j/te‘"
plant ywelg weight o % °
S Replication 3 1.44 1.34 0.004 0.18 0.03 0.28 0.93
Hlows Treatment 5 16.7** 10.9* 0.054° 2.12% 0.298"* 139* 12.4*
s Error 15 1.98 2.23 0.014 0.28 0.011 0.27 0.43
S g . CV% - 17.2 8.21 9.51 4.56 3.07 1.39 3.09

" & " significant at 0.01 and 0.05 levels, respectively
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Table 4. The effect of inoculation and fertilizer amounts on chickpea yield and yield components

aloYes 039 Ailo olas S olawi’ o sles (S jelgm 0,5 os a5l o Slos
(5 e o gy O39F (LSe 00 55LS)  (LSe 40 0,54lS) Treatment slows
10.0 Seed Number of  Number of Nitf‘ogen Biological_?/ield Seed yiﬁld
weight (gr) seed/pod pods/plant yield (Kg.ha) (Kg.ha)
29.2b 1.03a 8b 2l4c 1635 b 686 c Control bl
31.0a 1.10a 12a 34b 2010 a 990 ab Inoculation Tl
31.1a 1.12a 12a 35.5ab 2203 a 1020 a Inoculation and Zinc 893 S pan 9 Ty
30.1 ab 1.19a 10 ab 344b 1762 b 982 ab Nitrogen application 0359 i) S oo
30.5a 1.16 a 11a 373 a 2005 a 1015 a Nitrogen and Zinc $9) 9 03595 B pao
30.0 ab 1.18a 8b 24.6 ¢ 1758 b 765 ¢ Zinc application $9) b pao

Wl w0 b g ls cime Sglis o [0V (glel lans 5o (Sl yge3T el 2555 K0S b (S e By aS gt o olie
Means by the uncommon letter in each column are significantly different according to Duncan's multiple range tests (p<0.01).

3955 oLS 33 (695 9 (9 <059 Rlio 0,5 0fug (139 9SS (y)g Olaad p 395 Tolaw g gdli U -0 Jgua
Table 5. The effect of inoculation and fertilizer amounts on nodule number, dry matter and specific weight,
content of nitrogen, protein and zinc

&l yo g9y Jlade (g 039 i 319 (139 0,5 Slasy SS 039
(PRSP Sk (aoy) pla (o)) dild (p,5) 05 Agr 50 (5 ko) 05 )
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zinc content (%) nitrogen specific nodules/plant dry weight
(mgkg™") (%) weight (g) (mg)
31.2¢ 194 ¢ 3.12¢ 2.02 ab 8b 16.2 be Control sl
35.8d 214b 344 b 2.08 a 10a 20.8a Inoculation il
41.5b 21.7 b 3.48Db 2.04 a 11a 225a Inoculation and Zinc $9) b pan 9 il
304 ¢ 21.8 ab 350b 1.83b 6b 11.0c¢c Nitrogen application 53955 S paro
398 ¢ 23.1a 3.68a 1.87b 6b 11.2¢ Nitrogen and Zinc 6939 0595w B pao
432a 20.1¢ 322¢ 2.05a 8b 16.4 ab Zinc application §9) B pao

3l 0o b g )ls cme glis o[+ ) (glel rlans 5o (5Sils g0l el s 5yl SoaSs b (S e By 4S5t o polie
Means by the uncommon letter in each column are significantly different according to Duncan's multiple range tests (p<0.01).
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Abstract
In order to evaluate the efficiency of inoculation of chickpea seeds with Mesorhizobium and

application of nitrogen and zinc on yield and yield components of rainfed chickpea an experiment was
carried out in research station of Shirvan-Chardavel, Ilam. The experiment was conducted in
randomized complete block design (RCBD) with six treatments including Mesorhizobium inoculation,
nitrogen (40 kg.ha™' from urea source), zinc (25 kg.ha” from zinc sulphate source), nitrogen+zinc,
inoculationtzinc application and the control (no inoculation or fertilizer application) with four
replications. Differences of grain and biological yield among treatments were significant (p<0.01).
Inoculation and application of 25 kg.ha™ zinc sulfate resulted in the highest grain and biological yield
(with 48.7% and 34.7% increase compared to control, respectively). Increases of number of pods per
plant and 100 seed weight in those treatments compared to control were 50% and 6.5%, respectively.
Increase of grain yield mostly was related to increase of number of pods per plant. Differences
between treatments for nitrogen uptake and nitrogen content were also significant (p<0.01). The
highest nitrogen uptake observed in treatment of integrated nitrogen and zinc application, a 74.3%
increase as compared to control. Differences between treatments in cases of grain protein and zinc
concentration were also significant (p<0.01). Integrated nitrogen and zinc application and control
showed the highest and lowest grain protein content (23.1% and 19.4%, respectively). The highest
zinc fortification of grain was obtained by zinc sulphate and integrated inoculation and zinc sulphate
application.

Key words: Bacteria, Nitrogen, Protein, Zinc
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Galger & Bicson, ) <l aigs ,0 ails axg ,0 0,Sles
ST 55 i b Lgas g Lg) 5o 45 el 00 i3 (1998
Shirtliffe er al., ) aS o o5 @lo)ev 59 wilS
cisls f,b ,s .56 2002; Rosalind et al., 2000
Oy B 59y Sl g (Szlagd oS elis)] als coge
Ghanbari & Taheri Mazandarani, ) 555 o Jol5
5 paw Axly 50 B slawd Wg (ST Lili8l L (2003
.(Sadeghi Pour et al., 2005)
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Tablel. Results of soil analysis (0-30 cm)

doyd ey ey ] o 039558 do)d Slge v s STy ulan )0
oh e okl Cledl g TS Wbt eLalgS el gldl Sk
Sand%  Silt% Clay% K (ppm) P (ppm) N% 0C% T.N.V% pH EC*1000 S.P%  Replication
31 39 30 433 13 0.076 1.73 33 7.8 1.37 44.5 R1
30 41 29 445 10 0.090 1.58 34 7.7 1.03 46 R2
26 40 34 404 16 0.087 1.69 33 7.7 1.15 40.7 R3
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Table 2. Analysis of variance for grain yield, number of pods per plant, number of grain per pod, 100 seed weight,
biological yield and harvest index in Common Bean cultivars under different sowing dates and sowing methods

o “ ::: ;’S:‘; RIS ‘i;i'““: d::j':” J5 5 Sdos
S.0.v 6;‘;"‘ Harves’t Bi()‘l‘())gic‘;l lgv(:,isgiﬁd Seed I:O. Pod’;er S &L\‘.
index yield per pod plant eed yield
ol Replication 2 6748533  104567.95 8.383 2.55 2.1 1133590.4
sl f,b Sowing date (A) 2 733267 98567.45°  55.661ns  0.1349ns 59258  560286.01"
a glas Error a (Ea) 4 957.76 13355.86 9.267 0.0398 7.015 80346.637
CBls b, Cultivation method (B) 1 7456.589"  119562.3"  32.99ns 3.64" 955.67" 728499.7"
o35 Cultivars (C) 1 6543.67°  85756.65°  201.18" 2.964" 815.259" 313241.4°
ShaxedilSa b AxB 2 5436.45"  79356.71°  65367ns  0.859ns  87.008ns  444272.23"
ol &6 AxC 2 6578.87°  63567.490" 89.73" 0316ns  2435ns  209470.48"
oBxeddls gy BxC 1 623246  5567.87 79.39° 258" 1300.86"  113757.1ns
w8 X g X g )b AxBxC 2 2435.89ns  88493.89" 70.139 ns 0.553ns  165.707ns  155135.2 ns
ab sl Error ab (Eab) 18 1044.68  12587.660 15.437 0.656 121.755 48555.62
7C.V 15.19 13.78 11.18 19.2 16.1 8.9

“and " Significant at 5% and 1% Probability levels, respectively
ns: Non-significant
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olaxi g ddle olawd g 00y wlus CilS alize lagyls;
DS oo B il mb g (ST b cou oS e e
.(Mack, 1987)
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Table 3. Analysis of variance for effect of sowing dates and cultivation methods on different traits
of Common Bean cultivars

amy SO 03 oy ¥ e
- daf o.of Plal}t dry Protein% Days to g
branches weight maturity

Sobs Replication 2 2.808 8.383 2.55 2.1 6.4
cils gyl Sowing date (A) 2 4.122° 65.66° 0.634" 259.28" 38.3 ns
a glhas Error a (Ea) 4 0.552 9.267 0.0395 9.015 11.16
cils o) Cultivation method (B) 1 9.271 ns 132.92° 2.64 ns 255.67° 10.10 ns
o5 Cultivars (C) 1 19.55" 201.19" 3764 412259 13.63°
SraxeilSE,6 AxB 2 10.35° 65.62" 1.5ns 188.08" 1.01 ns
by il gyt AxC 2 17.98" 69.73" 0316ns 12525 1.5 ns
pdxedls ey, BxC 1 5.59ns 59.378" 0.893ns  60.160 ns 1.3 ns
oxbaxg,t AxBxC 2 6.59 ns 60.39 ns 0.533ns  61.717ns  0.446ns
ab sls Error ab (Eab) 18 2302 18.437 0.656 33.75 3.054
7C.V 6.9 10.12 8.9 9.89 123

“and ": Significant at 5% and 1% probability levels, respectively

ns :Non-significant
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(Graft & Rowland,
L 51 1987; Osiru & Willy, 1972; Wilcox, 1974).
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pfl).: )...».u L: aS Cewl ool uLwJ L>9.w 9 L».:}J B Lbsw)f
Shirtliffe ef al., ) oS o8 juxs @Yo v 59 wilS

.2002; Rosalind et al., 2000
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Table 4. Mean comparison for different traits in two Common Bean cultivars at different dates of sowing

and cultivation methods

L% S ySlos S8Yoo -t HECRRS) OUE slows
o e oyd wloter iy w. . e = &l o yShos
it Clold g s SC3glem 100 Seed B 4o aigs 0 S .
Traits oon L weight eed yield
Harvest Protein¥ Biological 2 Seed no. Pod no. (kg/ha)
index mze yield (kg/ha) (& per pod per plant
cbls g ,b
Sowing date
sl 5 sl May 20 53.6b 19.29 ab 6389.72 a 3439a 39b 11.7b 3425 b
ala,5 10 June 3 62a 20.2a 6210.6 b 3438a 45a 144 a 3878 a
sls,5 ¥ June 19 52b 212 a 6161.7c 3343 a 46a 11.1b 3246 b
Cls g
Cultivation method
S Basin 63 a 19.7a 6022.69 b 353a 4.1b 11.2b 3708 b
Slatiy s> Furrow 58a 19.89a 6658.7 a 36.40 a 49a 134 a 3926 a
55
Cultivars
36 50,8 Naz (red) 6l a 189b 6389 a 34370 55a 12.6 a 3910 a
O Talash (spotted) 56.7a 21.28 a 6091.71 b 444 a 3.6ab 92b 3456 b

W10 00 b (g ls cime Sglis o[+ 0 (5ol s 5o (5Sils yge3l bl 55 K0Sy b (S e By a8 jled b (6l i o polie
Means by the uncommon letter in each column and treatment are significantly different according to Duncan's multiple range tests (p<0.05).
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Table 5. Mean comparison for different traits of interactions of two Common Bean cultivars at different sowing dates
and sowing methods

3 ,5dos o Shos . " 439 . " oluss .
e aoy o ; 39, Sl ‘|-”‘ 4l Sl o Gy £
" Cuils g, . » 239l9e wle Sy b wlslee S 4o Plant
cunls i ™) U9 Biologic Seed 100 Seed ay height
Cultivation . o . N Days to 5 Seed no. g
Sowing hod Cultivars Protein% yield yield maturity weight per pod Pod no. (cm)
e metho (kg/ha) (kg/ha) ® per plant
W S (spotted) 19.8 ab 5979 b 2713 b 115a 4432 a 52b 14 ab 88.5a
4y 59> Furrow
oo 5 ol ’ 36 30,8 Naz (red) 19.01b  6150ab  2965b 102 be 3730¢ 6.5a 13¢ 80 ab
May 20 W S (spotted) 19.19b 5876 b 2429 ¢ 110a 43.38 ab 48b 12¢ 83.8 ab
5,5 Basin
& 3 30,8 Naz (red) 20.2 ab 6004 b 3008 b 9 c 3770 ¢ 5.0b 12¢ 79.8b
o suz (spotted)  20.3 ab 6675 a 3271b 107 b 4598 a 6.7a 14a 87.8a
4y 59> Furrow R
NIRRT 3 30,8 Naz (red) 20.2 ab 7056 a 3798 a 96 ¢ 39.35b 6.5a 14 ab 80.8 ab
June 4 o sz (spotted)  20.1 ab 6647 a 3200 b 109 a 44.00 a 6.6a 15a 86.6 a
5,5 Basin
& 3 30,8 Naz (red) 203ab  6748ab  3592a 9% c 38.87¢ 6.7a 14 ab 79.6b
O g (spotted) 21.2a 6484ab  3010b 102 be 42.86 ab 6.6a 15a 86a
4l 592 Furrow
ol 45 Yo 3 30,8 Naz (red) 203ab  6238ab  3610a % c 37.18 ¢ 6.8a 15a 78 b
June 19 O gz (spotted) 21.8a 5967 b 3056 b 100 be 42.46 ab 6.6a 14 ab 84 ab
5,5 Basin
& 3 30,8 Naz (red) 21.7a 6353ab  3001b 93¢ 38.16bc  b5.6b alSa 76 b

1 1 b (6 s gine gl o[+ (g lel gebans 55 S (el bl 5 K0S b S e > 4 LeS ,a (sl gy polie
Means by the uncommon letter in each column and treatment are significantly different according to Duncan's multiple range tests (p<0.05).
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Abstract
In order to study the effect of sowing dates and cultivation methods on yield and other

characteristics of two cultivars of common bean (Phaseolus vulgaris L.) an experiment based on split
plot design was carried out with three replications in 2007 at Khorramdarreh region of Zanjan
province. Treatments consisted of three sowing dates (May 21, June 4&19), two cultivation methods
(furrow and basin) and two cultivars (spotted bean Talash and red skin bean Naz). Parameters such as
seed yield, biological yield, protein percent, seeds per pod, pods per plant, days to maturity, 100 seed
weight, plant height, emergence% and harvest index were evaluated. Results of variance analysis
showed that all of treatments had significant effects on seed yield and other parameters. Sowing date
and cultivars affected seed yield, significantly (p<0.05). Also cultivation method had significant effect
on seed yield (p<0.01). Best results for seed yield, pods per plant and seeds per pod were obtained in
second date of sowing, furrow system and Naz variety. Highest and lowest yield obtained from June 4
(3878 kg/ha) and June 19 (3246kg/ha) dates, respectively. Highest protein content (21.2 %) obtained
in June 19 and spotted bean (Talash) cultivar. The highest number of pods per plant obtained in June
4, furrow method and Naz cultivar.

Key words: Common bean, Cultivation method, Sowing date, Protein content, Yield
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Table 1. Profile of herbicide tested

(Jsiifz??:ﬁm) M 2o 0978 Osmepe Ihle sl b FIhle ag0 ol
Rate per ha ethod of application herbicide formulation Trade name Generic name

1 L/ha (PPI) S5 b awses] il g SL10% o1 o onisds J> wole Pursuit) cogu (Imazethapyr) yuU jles!
1 L/ha (PRE) 25,00

0.7 L/ha (POST) a5,

800 g/ha PRE) a9, 90% DF S5 dilso (Simazine) .y ;Lo (Simazine) ¢y jloww
830 g/ha PRE) vy, i 90% DF  Ses dilss (Prometryn) . yeg (Prometryn) :y yogy
800+830 g/ha PRE) 25,000 (Simazine+Prometryn) :y yog y+ y jloww
2.5L/ha PP S L sl cuili iy EC 33% Lilé onigds (5ol (Stomp) (sl (Pendimethalin) ;s sy
2.5 L/ha POST) iug)m

2.5 L/ha (POST) iwgym  EC 60% Ladi snigs el (Lentagran) | 5t (Pyridate) <oy
1 L/ha PRE) a9, SL 24% o1 o eaisss J> wolo Reflex) sl (Fomesafen) y8Luwgd

1 L/ha+Surfactant (POST) o9y
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Table 2. List of weed species in different region

Region
by sLislo s & ol 3 ot ol ole ol el pb
Lorestan Kermanshah  East Azarbaijan West Azarbaijan Scientific name Persian name
- + - + Acroptilon repens axl
+ - + - Cardaria draba Sl
+ + - - Carthamus oxyacantha (g S 15
+ - + - Centaurea depressa psS s
- + - - Cichorium intybus Sl
+ - + - Conringia orientalis b heS
+ - - + Convolvulus arvensis o S
- - - - Cynodan dactylon (£ poazy
- - - + Euphorbia spp. S s gl
+ - + + Galium spp. o
+ + - - Glycyrrhiza glabra Ol
- + - - Lactuca serriola Syl seels
- - + - Polygonum aviculare Locds e
- + - Ranunculus arvensis g YT
- + - - Raphanus raphanistrum (a9 Az )
+ - - - Sinapis arvensis g Jo S
_ + - - Sophora alupecuroides ol &b
- - - - Sorghum halepense a8
- - - + Tragopogon graminifolius S
+ - - - Vaccaria pyramidata Sexi

Yy



WA JLo A8-F) axino ) o)lods o) ol [l 9! Qb” 6“&320_,’0 [ S e won ‘ggj)lf Uil o 9 sgwgo

2930 (o 1 g 395 T 910 alold 4y oliilo S g (b lapbewl 5o 5 pslacile o515 -F Jgur
Table 3. Density of weeds in Lorestan and Kermanshah provinces in intervals of 15 and 30 days after post-emergence
herbicide application

(@yere ) &g slas) jyaldle o515
Weed density (Plants/m?)

oliilo 5 oL
Kermanshah Lorestan
S el (e Sl PR 1918 g Kiyls e i
Cichorium Lactuca Carthamus ~ Glyeyrrhiza 30 Davs 15 Days Carthamus 3 pgbdile slowd
intybus serriola oxyacantha glabra 4 4 oxyacantha Weeds Treatment
2.50 de 1.25f 2.00 bed 2.5bc 13.50 e 19.0 cde 8 bede 8.13cd Pyridate POST
575a 5.00 ab 4.00 a 475a 28.75a 340a 19a 2413 a Pendimethalin Early Post
5.00 abc 6.00 a 425a 4.50 ab 28.75a 32.50a 16 ab 19.13ab  Pendimethalin PPI
325cd 3.50 abed 2.75 abc 3.25abc 17.50 bed 19.75 cd 13 abed 13.13abc  Prometryn PRE
3.50 bed 2.50 cde 2.00 bed 225¢ 15.25de 16.00 £ 6 cde 525cd Imazethapyr PRE
1.75¢ 1.25f 1.50d 1.00d 825f 17.50 def 26a 22.38a Imazethapyr POST
2.25de 1.25f 1.50d 2.00c 9.50 f 11.25¢g 5de 5.63 cd Imazethapyr PPI
5.25 ab 4.00 abc 1.50 cd 2.75bc 19.00 be 2325b 15 abc 11.13abc  Fomesafen POST
5.00 abc 2.00 def 3.25ab 3.00 abc 21.00b 21.25bc 14 abc 10.38 abc  Fomesafen PRE
2.75d 1.50 ef 2.75 abc 3.50 abc 17.50 bed 20.25cd 10 abcde 7.50bcd  Simazine PRE
2.50 de 2.75 bede 2.75 abe 4.50 ab 15.50 cde 16.25 ef 5e 438d Simazine+Prometryn PRE

1 0 b g s sine gl o[+ 0 (5 el a5 LSD g3l ol 1 5o [S00Se b (5 s B> 45 (i, ol
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Table 4. Density of weeds in West Azarbaijan & East Azarbaijan provinces in interval of 15 and 30 days after
post-emergence herbicide application

(Zeye e ) &g 2la) jypide oSy
Weed density (Plants/m?)

S ol ydT o€ olulydl

East Azarbaijan West Azarbaijan
( )5)3;;;:» ()'5)1‘5‘51))‘;‘.’.’*”. ;ZZ;:I:: C‘i::’;;i Cziij:r‘ia gl:z/l)l;;}: Ran‘::c‘ulus ﬁ Slosd
¥s ays aviculare orientalis draba sp. arvensis eeds Treatment
51.13 ab 65.25 ab 3.00c 2.00d 3.50 ab 325¢ 225cd 14.00ef  Pyridate POST
54.75a 74.50 a 5.00 ab 6.00 a 4.00 ab 475a 550a 2525a  Pendimethalin Early Post
48.63 ab 62.00 ab 550a 6.25a 475a 4.50 ab 525a 26.25a  Pendimethalin PPI
47.13 ab 76.25a 5.00 ab 3.25bc 425a 475a 375b 21.00b Prometryn PRE
29.00 ¢ 50.25 ab 3.50c¢ 375b 450a 3.75 abc 3.50b 19.00bc  Imazethapyr PRE
46.50 ab 41.75bc 4.00 be 4.00b 3.75 ab 325¢ 5.00a 20.00b  Imazethapyr POST
28.88 ¢ 26.25¢ 325¢ 3.25bc 425a 325¢ 3.00 be 17.00cd  Imazethapyr PPI
43.00 ab 47.25 ab 325¢ 3.75b 3.75 ab 325¢ 3.00 be 17.00cd  Fomesafen POST
37.25 be 51.75 ab 3.00c 2.00d 450a 3.50 be 2.50 cd 1550 de  Fomesafen PRE
53.00 a 64.25 ab 325¢ 225cd 250b 275¢ 1.75d 1250 f  Simazine PRE
45.38 ab 40.50 be 3.50c¢ 225cd 2.50b 3.50 be 2.00d 13.75ef  SimazinetPrometryn PRE

Sl o b I sine Soglis o /- (g Lol gelans 53 LED gmsT bl s )5 1008 b (S ke Gy o (s 5o ppolie
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Table 5. Weed biomass and percentage of weed biomass reduction in Lorestan and Kermanshah provinces

(o 3 0 5) jpldile 0dgiCum

Weed biomass (g/m?)
spGbile 039w ) Sl woy olisle 5 Ol
Weed biomass reduction (%) Kermanshah Lorestan
olidles O T 220 ek s
Kermanshah Lorestan 30 Days 15 Days on»ZcZZ;ZZ e V»‘feeds Tre)a trunent
68.90 ab 9597 a 4392d 76.82 cd 3.12¢cd 5.20cd Pyridate POST
30.55e 40.78 f 99.95a 13190 a 4820 a 58.50 a Pendimethalin Early Post
19.05f 7125 cd 11040 a 111.00 b 34.27 ab 37.30 ab Pendimethalin PPI
49.10d 74.93 bed 72.07 b 70.53d 37.03 ab 61.25a Prometryn PRE
55.05cd 85.97 abc 62.95 be 54.58 ¢ 11.60 be 1450 ¢ Imazethapyr PRE
77.15a 59.75 de 35.17d 73.03d 3155a 48.10 a Imazethapyr POST
62.10 be 89.63 ab 50.90 cd 41.65f 9.25¢cd 10.20 ¢ Imazethapyr PPI
56.72 cd 47.00 ef 61.05 be 86.35¢ 4235a 42.80 a Fomesafen POST
47.60d 89.57 ab 7750 b 67.95d 9.34 bc 10.50 ¢ Fomesafen PRE
53.28 cd 91.05 ab 67.55 be 68.07d 18.35bc 22.20 be Simazine PRE
56.17 cd 98.57 a 68.13b 65.22 be 1.23d 1.20d Simazine+Prometryn PRE

Sl o b o sine Soslis oo /o (g Lol gelans 53 LED gmsT bl s )5 1008 b (S ke Gy o (s 5o ppolie
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Table 6. Biomass of important weed species 30 days after post-emergence herbicide application in East Azerbaijan and
Kermanshah

(B ) p)5) jple 0395 Conn )
Weed biomass (g/m?)

oliilo 5

Kermanshah » ”RMJ‘ w“:’
SEroolml,d .
b5 Mol g2l S5 Weeds in e
Cichorium intybus Lactuca_serriola Carthamus oxyacantha East Azerbaijan Treatment

2.50 de 1.25f 2.00 bed 215.0 ab Pyridate POST

575a 5.00 ab 4.00 a 202.5 abc Pendimethalin Early Post
5.00 abc 6.00 a 425a 2250a Pendimethalin PPI
325cd 3.50 abed 2.75 abc 167.5 abed Prometryn PRE
3.50 bed 2.50 cde 2.00 bed 150.0 abed Imazethapyr PRE

1.75¢ 1.25f 1.50d 142.5d Imazethapyr POST
2.25de 1.25f 1.50d 135.0 cd Imazethapyr PPI

5.25ab 4.00 abc 1.50 cd 147.5 bed Fomesafen POST
5.00 abc 2.00 def 325ab 120.0d Fomesafen PRE

2.75d 1.50 ef 2.75 abc 162.5 abed Simazine PRE
2.50 de 2.75 bede 2.75 abc 115.0d Simazine+Prometryn PRE

Sl o b I sine Doslis o /- (g Lol gelans 13 LED ygmsT bl s )5 100K b (S ke Gy o (s 5o ppolie
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Table 7. Score of herbicides phytotoxic effects on weeds and chickpea in Lorestan and West Azarbaijan provinces

Sg50 yppdile Corex
Chickpea Weeds
st ol ol 2 olmlydl ol JIoY

West Azarbaijan Lorestan West Azarbaijan Lorestan Treatment
2.00¢ 1.00 f 440d 1.875d Pyridate POST
4.00 c 2.50d 590 a 3.6 ab Pendimethalin Early Post
4.00c 1.00 f 570 a 433 ab Pendimethalin PPI
450b 1.00 f 5.70 a 4.63 a Prometryn PRE
3.00d 8.00 a 535b 2.00d Imazethapyr PRE
3.00d 6.00 b 520b 2.75 bed Imazethapyr POST
2.00e 8.00 a 520b 2.13cd Imazethapyr PPI
3.00d 4.00c 525b 4.13 ab Fomesafen POST
2.00e 1.00 £ 5.85¢ 3.88 ab Fomesafen PRE
4.75 ab 1.75 de 4.30d 3.50 abc Simazine PRE
5.00a 1.50 ef 4.40d 2.58 bed Simazine+Prometryn PRE

1 0 b g s sine gl o[+ 0 (5 el a5 LSD g3l olil 1 5o S00Se b (5 s By 45 (i j0 ol
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Table 8. Yield of chickpea in different region of testing

(LS jo p,55LS) o950 dils & ,Slos
Chickpea seed yield (kg/h)

@ ol B olm sl oliilo ) ol S
West Azarbaijan East Azarbaijan Kermanshah Lorestan Treatment

1454.0b 5183 cd 601.0 cd 388.62a Pyridate POST
5235e 265.0¢ 5120¢g 1799 ¢ Pendimethalin Early Post
465.8 ef 239.2¢ 463.0 h 3595a Pendimethalin PPI
4573 ef 352.5de 630.0b 290.4 ab Prometryn PRE
1039.0 ¢ 507.5 c¢d 573.0¢ 180.8 ¢ Imazethapyr PRE
5238 ¢ 315.4 de 395.01 223.1be Imazethapyr POST
721.3d 405.0 de 580.0 de 190.2 ¢ Imazethapyr PPI
1021.0¢ 742.5bc 281.0j 340.5a Fomesafen POST
1458.0 b 999.0 b 612.0 be 391.7a Fomesafen PRE
5343 e 256.7 ¢ 573.0e 3798 a Simazine PRE
3845 355.9 de 541.0f 3263 a Simazine+Prometryn PRE
2209.0 a 2094.0 a 7150 a 214.8 be Weeding

Bls 02 b g ls cme glis o[+ 0 (gl glans ;0 LSD 5031 olusl o a3 jlai K0S b (S e B> 45 (ygim p0 polie
Means by the uncommon letter in each column are significantly different according to LSD (p<0.05).
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Abstract

The lack of herbicides for broadleaf weed control is one of the most important challenges of
chickpea production in Iran. Field experiments were conducted in Lorestan, Kermanshah, East and
West Azerbaijan to evaluate weed control and chickpea response to application of some herbicides in
2006. There were four replications at each site and treatments were arranged in a randomized complete
block design. The experimental treatments in this study were post emergence application of lentagran
(2.5 1/ha), pre emergence application of simazine plus prometrin (0.800 plus 0.830 kg/ha,
respectively), simazine (0.800 kg/ha), prometrine (0.830 kg/ha), pre emergence application of
fomesafen (1 1/ha), post emergence application of fomesafen (1 I/ha plus nonionic surfactant sitogit
1:1000), preplant incorporation (1 1/ha), preemergence (1 l/ha) and post emergence (0.7 1/ha)
application of Imazethapyr, preplant incorporation (2.5 1/ha) and post emergence (2.5 1/ha) application
of pendimetalin, and weed hand-weeded control. Imazethapyr in all manner of application in spite of
acceptable weed control (80% reduction of weeds density) had seriously injury effects on chickpea
plants. post emergence application of lentagran, preemergence application of fomesafen, simazine and
simazine plus prometrin were preferable herbicide treatments with minimum injury on chickpea and
effectively control of weed species. Preemergence application of fomesafen in the meanwhile of
relatively appropriate weed control had not unacceptable phytotoxy effects on chickpea, so by
limitation of chickpea herbicides, preemergence application of this herbicide can be promising.
Fomesafen exhibited the potential to provide a relatively considerable weed control level in chickpea
(88% reduction of weeds biomass). These results indicate that fomesafen is an effective herbicide for
control of several broadleaf weeds with less injurious to chickpea. Imazethapyr treatments caused
unacceptable chickpea injury.

Key words: Fomesafen, Imazethapyr, Prometrine, Simazine
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Table 1. Specification herbicides used in testing

&yl pb 090 pb
oyig0 oéLo‘ S0y Brand owS'ale 0,5 Common Name
Effectlye Group of
m?‘t,/el;al eSS b herbicides eSS b
° English persian English persian
- Igran ol %l R Terburtyn RV
50 Bladex oSOk oks Cyanazin P 3l
50 Afalon S 059 Linuron € olyssd
50 Kerb oS Al Propyzamide EXVA ST
75 Dacthal Justs Sl 555 Chlorthal-dimethyl € Jetosalb 15
20 Gramoxon OgS el 5 pods % b Paraquat fd,f 1L
45 Lentagran oSk ol Sy Pyridate Eola pb

* Control Type: Some broadleaf and narrow leaf

2- Tert- butylamino — U — ethylamino — 6 — methylathio -1. 3, 5 terazin

°). Chloro—4—(1 - cyano—1 - methylamino) - 6 - ethylamino - 1,3,5 - triazin
°N- (3,4 - dichlorophehyl ) - N - methoxy - N - methylurea

43,5- dichloro - N - (1,1 - dimethyl propynyl) benzamide

edimeihyl 2,3,5, 6, trtrachloro tere phthalate

"1, 1- dimethyl - 4 - 4 - biphridylium

foctyl 0 - (6 - chloro -3 - phenyl (pyridazin - 4 - y1) carbonothioate

Gm:l.o)i Sl lasin =Y Jouo
Table 2. Profile of treatments

Sp Sl g Sy o 3l sslans S g5

. S pas ol LT . -
2531 P9y 9wy Al pe (ESa )5 o FslS) ol sl ylod L)
Growth stage & application method I pr s Treatments Row
Consumption (kg/ha)
2 %;Lqu:. JAS e - Control weed / j ypcile vl 1
Withotut control

O o 3 5 el 3 Terburtyn /oy g3 5 2
After planting and before emergence

O e Sl S 5 Sl 0.5 Cyanazin/ o jbbes 3
After planting and before emergence

O Fe 5 il o 2 Linuron/ ¢l ygid 4
After planting and before emergence

o8 ’“" 3 e g il s 0.5 Propyzamide+Terburtyn/ ¢y y g 5 +duwol a9 5
After planting and before emergence

o8 e S 0.5 Propyzamide+Cyanazin/ ¢y blww +dwel 349 6
After planting and before emergence

O Fe 5 il o 0.5 Propyzamide+Linuron/ ;! ygie +owol a9 7
After planting and before emergence

o e o J g 2l e 6 Chlorthal-dimethyl/ Jusio g0 JU 45 8
After planting and before emergence

O P Db 2.5 Paraquat1/) &TgsT,4 9
After planting and before emergence

39575 5 lyr S0 15 Paraquat2/Y oTgsTyy 10

Close pea germination
(ST Jolpe) ol jlasn 25 Pyridatel/y wlay gl 11
After emergence (steps 2 to 4 leaf)
After (T FEY Ul o5 o jl s 2 Pyridate2/¥ olapl 12

emergence (steps 2 to 4 leaf)
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Table 3. Statistical analysis of experimental treatments on the number and weed dry weight in three samples

(@5 2 5 iy jydle Si2 (4j9) 5 0 pdiged (o o 5ocile Slasd) a1 paiged
Samples ( Dry weight, g./m”) Samples (no./m?) pprywirs o0 yloud
P £ Js! Po~ £ Js! weed No.
Third Second First Third Second First

1710 ns 747520 608.05 59.15 ™ 35.55" 4995™ Tumbleweed / ws,pgl 1

- 254447 ns 61.75 ns - 1.04 ns 1.07 ns Charlock / b9 Jo,5 2

- 4364.85 ns 16.54 ns - 6.14 ns 6.107" Fumitory / e ol 3

- 633.75 ns 28.85 ns - 6.39 ns 6.08 ns Chenopodium / o 5 aelw 4

- 17632.42 " 164238 ™ - 113" 106.43 ™ Total weeds / jpslacile ggomo 5
ns, " and : not significant, significant at 5% and 1% levels, respectively oy ) g0 Jloisl zaka ;5 o gime S e yed o Sy - 5 " ns
Dark line indicates the lack of weeds in question in experimental plots. sl colej] slacs,S 5o L5 5 50 5,0 slachle s> pac 5 LiS 0,5 s
Sampling is at six leaf stage, flowering and physiological maturity of chickpea, respectively Al g0 055 Syl 308 Fhn) 9 (B ( Sy st e 3 i g S higes

S0 pigns Cugd duw 50 (holojl o jlond i (Ll g (3 BTl S (59 9 A (eSilao dunlin - F Jgu
Table 4. Comparison of the mean number and dry weight of wild tumbleweed under experimental treatments in three samples

S 88 cas e S y50) B g IS pdiged ;
»e5 23R 09 BGIP ydge (2yoye 3o jyachle slaas) W g )ls ydiges

Samples ( D(li)dvi/:ight, g./m?) Samples (no./m’) j,;e::c a;l:“
po~ P92 Jsl Py P9 Jo!
Third Second First Third Second First
37391 a 64.63 abcd 33.00ab 17.50 ab 6.00 abc 11.75a Control weed / ; yacile walis 1
326.50 a 79.66 abc 21.40 abc 14.25b 6.50 abc 6.25abc Terburtyn / ¢y 59 5 2
353.85a 181.63a 39.45a 21.00 a 14.50a 11.50a Cyanazin / ¢y j6buw 3
284.97b 123.08 a 23.22abc 13.50 ab 9.25ab 6.75abc Linuron / gl ygsd 4
275.77b 37.64 ab 7.82bc 13.25ab 3.50 abc 2.75 be Propyzamide+ Terburtyn/ cys 52 5+ ol 9 5
362.17 a 70.84 bed 32.2ab 16.75 ab 6.50 abc 9.25 ab Propyzamide+ Cyanazin/ y jibwst ol 3,51 6
259.55b 62.25 abed 25.47 abc 12.25ab 6.00 abc 8.00 abc Propyzamide+ Linuron/ ! ygid +owel 3u19 7
335.65a 89.26 abcd 21.77 abc 10.50 ab 8.25ab 6.75 abc Chlorthal-dimethyl / Juxe g3 JG 45 8
279.82b 127.12 ab 29.40 abc 13.75 ab 12.25a 8.00 abc Paraquatl /Y TgsT,b 9
201.70 be 90.32 ab 11.90 abc 9.50 ab 8.50 ab 3.50 abe Paraquat2 / Y oTgstyly 10
11457 c 10.62 cd 0.00c 575¢ 1.00 be 0.00 abc Pyridatel /Y wlay p 11
139.77 ¢ 5.17d 11.42 abc 6.25¢ 0.75¢ 3.00be Pyridate2 / ¥ wla u 12
Means by the uncommon letter in each column are significantly different. A1 o b (gl s glas vl KaSy b (S i By a5 gt » polie

Yy
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Table 5. The mean number and weight of wild mustard under the experimental treatments in samples

(@oyore 3 05 o 1 jypile Sis 159) g I yaigei

(@ oy 5 jyaile slass) gl paigas

Samples ( Dry weight, g./m?) Samples (no./m’) 5 ke o s
£9° Jsl £9d Js! weed No.
Second First Second First
28.03 10.87 2.25 1.50 Control weed / j pcile wals 1
54.61 4.50 3.25 0.50 Terburtyn / o 55 ¢ 55 2
26.80 425 2.75 0.50 Cyanazin / o 36lw 3
86.15 4.45 4.50 0.50 Linuron / o ygid 4
53.36 3.62 3.50 0.50 Propyzamide-+ Terburtyn/ ¢y 5 5ol 329 5
19.50 3.62 1.25 0.50 Propyzamide+ Cyanazin/ -y jlws+owol 39 6
66.17 4.50 4.00 0.75 Propyzamide-+ Linuron/ - ygid + el 3292 7
11.70 4.17 1.00 0.50 Chlorthal-dimethyl / Juxo g3 JG /5 8
68.25 15.60 5.00 2.00 Paraquatl |\ oTgsT,l 9
11.42 0.00 1.00 0.00 Paraquat2 | ¥ <Tgs1,4 10
0.00 0.00 0.00 0.00 Pyridatel /Y el pb 11
0.00 0.00 0.00 0.00 Pyridate2 | ¥ ol pb 12

SIS p&iged Cugd 99 53 (L lo)l GLdslowi i 0 ol (y3g 9 Slawd (pSilao duanslio —F Jgur

Table 6. Comparison of the number and weight fumitory under experimental treatments at two times the sampling

(eyose P o5 o p 5 le Sis yj0) g I pigod

Samples ( Dry weight, g./m?)

(&rorie 5 jypcile olass) gl paiges

Samples (no./m°)

i le oslods
9o Jsl 90 Jgl weed No.
Second First Second First

39.10a 29.30 a 425a 5.00a Control weed / j piide wali 1
5.70 cd 325D 1.00c 0.75¢cd Terburtyn / oy yi s 5 2
31.98 ab 16.45 ab 3.75a 3.25abc Cyanazin / oy jlww 3
0.00d 722b 0.00d 1.25 bed Linuron / 4y 4
13.95¢ 335b 1.75 be 0.75cd Propyzamide-+ Terburtyn/ ¢y 59 5+l 395 5
13.82¢ 15.87 ab 1.75 be 2.00 bed Propyzamide+ Cyanazin/ oy bt el 33 6
16.95 ¢ 12.25 ab 1.75 be 1.75 bed Propyzamidet Linuron/ g +ovelsmay, 7
42.59 a 30.22 a 4.50a 3.75ab Chlorthal-dimethyl / Juso s JG 45 8
16.51 ¢ 16.42 ab 1.75 be 2.25 abed Paraquatl [} Tgs1,l 9
4.25cd 6.30 b 1.00 ¢ 1.00 bed Paraquat2 | ¥ oigSht 10
3.50 cd 285D 1.00c 0.50c¢ Pyridatel /Y ol pl 11
3.25¢cd 442 b 0.75cd 0.75¢cd Pyridate2 /| ¥ ol ply 12

Means by the uncommon letter in each column are significantly different.
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JAS 50 e b 38U iy S Gle & o
2 wrey b awelingy WSale gaali .l jeclacale
5 g ooals bl 1y o Slee jyeaale J a8 poe b anslio
Pala & Mazid, ) <l aiils 5,08 3l oz b amslio
Sy pse JpsS (Jmgo U5 S ale Ls.:puLnj 40 (1992
(Khokhar & Malik, 1988) oy i e » |,
siSale o p)l8 a5 wols les Graf er al, (1982)

b ) e (5 Sadly e JUAST (stg,00
P 0 Sl (sfag)om ASGle S S ol
g s ghls pxe gylel Cglas o slojlens b braasiine
wles oeli 1) jpacslacile 51 VL S glaw el
3 yd YO 5 ¥ G pae (Muehlbauer & Kaiser, 1992)
seba b pSale plo 5 vals 4 cawd Sl pl LSe
S Spote Spsbale ghezme oS 5 (5l g
.(Bagherani, 1999) ail
Ll g el Joamme 4 Oyl Jdoas @gST L iSile
2 Ol s @l g ol ged g 0y 0 P g (5jgm0lS
0l TS oz S 4o 355 sl 5 0556 o Slae
ol 3l @ IS (S S pote sl aile wallhae
lp IS Jloel sy o0 Slaiay Jlo- o aisdls 5 paslacale
5 o5 g0 aisS (pl JS corge 05 o pilacale o
il Josty ol 550 sladile 5l JyuS oS ()90 5 S
il 5 placile ol J5S crge <oy Bk 5l il og>
3 sl i Gile 4y 5956 glails glaesS) ST ale Lo
A3l Spglde (ctagym sl iS e b anslie j5 s,

& 5 Aol

spsladile G S
3 opdebe 5 (g Jo g Jol 420 )0 LAy (el
APLs (SaShe )] Greglacile (nl ogr pes ax o
S8 0s5 130 co |y 0g5u dily o Slee Colyd jo g Sl
58,8 Sl o b culed jo (Sl oais ooy ylias aosls) aisls
Tobaw o a5 cudly LBl Glgiee (s ey YL anpe
OlFise «eed Gl OIS, 092 9o )0 5 dgame LuiS
4 Ogshe gobaidl [l gl a5 Sgas ool (s (nezs
Sl b led 5l eolawl Ojgo (pl s 0 e aaly> 480
33 aladle J/S (sly padie ) der oS8 5 2 ¥
Sy ol S golaidl () lildS aslate Loyl )l

R S R P s

Y4

0 3 dodw

opaale S i9 9 ol p ciuleyl sl jles G
Gl b7 Joaz) ws o sas Lo lo piges 5l el 5
o pdaks o515 (Jol (5 l0 pdiged jo aS olo lis mls wezg
Ol Gyt «SlSTL Jlas 50 5 0 %eS Sl pl e o
ol pgd ()l paiged )3 (izmen (Y Jyoz) ailos
Srp gl l)ofaake jlade (S oSl pb g (ke
S b9 el e Sl pl) HeSde slales pis
» o s Shupl s Jol sl piges o o aele
Js92) @S Gl & 425 b g Sgpiee SalS (5o (510 paiged
Jododr Sl pb o 2SS po o 5l sy e I LV
Cel i Hlade 4 cwl allly og owled Cools
g 0 dadus S 59 g olass ialS

Wl b 1S cale 5l eslaxul > Bagherani (1999)
S S5 s Cessas oimale ly Jp bl Sy
1) seslacile plo 5550 b 96 & Sl ply S 5o 2]
3050 o248 0 el aly 6l |y conlie slad g 0,5 S
LYl ol bjles plo 3l o opdele oloxi o) (p
S (bl g ohed b sliugy  slaiSiale
JrsS g9 a |y opdele cudly 9 0,55 ol (gylo sine
S| o..\.o] Cwddy QJJ.:LM: Ja.wja ).u ‘SQALM...A @L..: AJL:;;
Calgagno et al., 1987; Pala & Mazid, 1992; Sing )
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ooty 555 3,0 sladle SRS o il B i
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Table 5. The mean number and weight of Chenopodium under the experimental treatments at two times of sampling

(@oyore 3 05 o 1 jypile Sis 159) g I yaigei

(@ oy 5 jypile slass) gl paiges

Samples ( Dry weight, g./m?) Samples (no./m’) 5 ke o s
£9° Js! £9d Jg! weed No.
Second First Second First
4720 a 8.95a 5.00a 350b Control weed / j pcile sals 1
245e 3.67 cd 1.00d 1.50d Terburtyn / ¢y y g 2
13.57 cd 342cd 1.00d 3.75b Cyanazin / o3 36bww 3
16.00 cd 445c 1.25¢cd 2.00c Linuron / o ygid 4
14.75 c¢d 3.35¢cd 1.25cd 1.50 cd Propyzamidet Terburtyn/ -y g s+l 51 5
11.75 3.20d 1.25¢cd 1.50 cd Propyzamide+ Cyanazin/ -y jbws+owol 39 6
6.90d 3.65cd 1.00d 1.75 cd Propyzamide-+ Linuron/ - ygid + el 3292 7
30.05 ab 3.45cd 1.00d 3.25b Chlorthal-dimethyl / Juxo g3 JG /5 8
3232 ab 322 cd 3.00 be 1.25cd Paraquatl |\ oTgsT,l 9
19.25 cd 870 a 1.75¢ 5.00a Paraquat2 | ¥ <lgstyly 10
7.22d 1.45d 1.00d 0.50d Pyridatel /Y el pb 11
4.92 1.80d 0.75d 0.25d Pyridate2 | ¥ ola pb 12

Means by the uncommon letter in each column are significantly different.

RO NP Py S| NS PRI PR R KK IRU VI I SUR-DRE JEPL SRS T U1
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Table 6. Comparison of the number and total dry weight of weeds under experimental treatments at two times the sampling

(Qoyore 2 05 o 1 jypcile Sis 159) g I ydigei

(@ oy 5 jyaile slass) gl paiges

Samples ( Dry weight, g./m%) Samples (no./m?) 5 ile oo
P9 Jsl 9o Js! weed No.
Second First Second First
178.97 ab 82.12a 18.00 a 21.75a Control weed / j pcile wall 1
142.04 ab 32.82 acd 11.75 ab 9 bed Terburtyn / oy yigs 55 2
254.00 a 63.45 ab 21.00 a 19 ab Cyanazin / oy jblww 3
22525a 39.35bed 15.00a 10.50 abed Linuron / 4 ygud 4
119.72 ab 18.15cd 10.00 ab 5.50 cd Propyzamide-+ Terburtyn/ s 5gs j+wel 59 5
115.90 ab 54.90 abc 10.75 ab 13.25 abc Propyzamide+ Cyanazin/cy bt jmsy 6
155.00 ab 45.87 abc 12.75 ab 12.25 abed Propyzamide-+ Linuron/ | ygad +wel 39 7
173.62 ab 59.62 ab 14.75a 14.25 abc Chlorthal-dimethy] / Juso g3 JG 45 8
24420 a 64.65 ab 22.00a 13.50 abc Paraquat] [V &TgsT,l 9
125.25 ab 26.90 bed 12.25ab 9.50 bed Paraquat2 /| Y oieShy 10
11335 b 430 d 3.00 b 1.00d Pyridatel /Y ol gt 11
112.35b 16.65 cd 2.25b 4.00cd Pyridate2 / ¥ ol pb 12

Means by the uncommon letter in each column are significantly different.
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Abstract

Chickpea (Cicer arietinum L.) is a dry pulse crop commonly used from old time. The chickpea
yield is lower as compared to maximum potentials of the cultivars. The gap could mainly be attributed
to the weed competition in addition to other production constraints. Although chickpeas are
traditionally grown on residual soil moisture, weeds competition pose major problem in many
situations. In order to compare the efficiency of 11 herbicide treatments with weedy check treatment
(no weed control) of chickpea an experiment was conducted in Agricultural Research Center of
Gorgan, Iran. Treatments were compared based on a randomized complete block design with four
replications. The herbicides were included Pyridate as a post emergence herbicide at 2 and 2.5 litha”,
Paraquate as an emerging time herbicide at 1.5 and 2 litha, Terbotrine, Cianazine, Linoran,
Propyzamide and combination all of them as some pre-emergence herbicides. The data were recorded
on weed density (plant.m™) and dry weight of weeds (gr.m?). Pigweed was a major weed in the field
under consideration. Fumitory, lambsquarter and wild mustard were as secondary importance. None of
the herbicdes gave adequate control of weeds. In general, pyridate treatments showed a good control
on the number and dry weight of weeds under investigation. In the absence of herbicide and weeding,
high competition between weeds and crop resulted in reduction of grain yield of chickpea. Otherwise,
post emergence applied Pyridate (2lit.ha™) seemed to be more economical in Golestan conditions for
weed control.

Key words: Chickpea, Control, Golestan, Herbicides, Weed, Yield
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Table 1. Mean squares of traits of spotted bean cultivars in different plant densities in Yasouj

FHEYIRE S

339 SME Slua sls s .
SME o . ] o 5o s R s @l
PHO R &0y 50 el g RAN Slos (O3]
Number of : Number of ) il Grain yield df $.0.v
seeds per 100 grain m? Harvest Biological yield y
pod weight pods/m index
0.04 4.38 774.48 0.0001 64681 536.19 2 Replication S
0.68** 1048%** 921231%* 0.1300%** 179317 ns 740366%* 2 Cultivar P
0.12ns 21.75ns 153450%* 0.0100** 2407947** 275662%* 4 Density STy
0.44** 26.24%* 16692** 0.0030%** 486602* 27707** 8 Density x Cultivar RS
0.06 7.77 879 0.0005 191015 2149 28 Error s
14.15 7.80 9.84 11.09 17.28 14.30 CV (%) (w030) Ol pis <
*& **: Significant at 5% & 1%, respectively, ns: non significant Josire pE NS woyd ) 0 Jloil molaws 48 jlo ixe o gay ¥ ¥

Towl st 9 OF byl 10 (cozlugl 4ilo & Shos (sl521 9 0, Kas 3 oy 3 gy o515 ol 51 (aRilen dunmylitn -Y Jgurr
Table 2. Comparison of main effects of density and cultivar on yield and yield components of spotted bean in Yasouj
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NN 5 &y e s (oo 265 (aarie o 05 Lo Lo
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223a 51.09 a 178.27 ¢ 0.26 ¢ 761.37 ¢ 203.43 ¢ 10
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254 a 50.19 a 320.20b 0.38b 1109.10 ab 418.60 ¢ 30
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(Cultivar) o8,
2.62a 46.85b 261.67b 033 ¢ 1005.20 a 348.04 b (Keshavarzi) (g3,9ls”
221b 61.11a 259.07b 0.34b 1057.22 a 37032 b (Oshtori) (5 g
2.27b 43.75b 383.29a 0.37a 1146.34 a 434.84 a (Talash) w3

1 1 b (6 s e gl o[+ (g Lel pelans 5 0 K0Sy b (S e B> oS gt polie
Means by the uncommon letter in each column are significantly different (p<0.05).
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Table 3. Comparison of the mean interaction between plant density and cultivar on yield and yield components
of spotted bean in Yasouj
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SUE o (5 ey (e edlby  (mefe e (Eeie e ( - ~)
Number of 100 Grain Number of Harvest index Biologicag yield Grain yqield D@’Q ’: Cultivar
seeds per pod weight (g) pods.m™ (%) (g.m™) (gm™) (plae:ll:ss.lrrzi %)
2240 4343 ¢ 170.00 fg 0.24d 658.72 h 161.70 h 10
2.59 ab 46.13d 146.70 g 0.24d 958.64 ¢ 23240 ¢g 20
2.68 ab 48.70 ¢ 293.30 de 0.38b 1017.47d 382.80 de 30 il .
(Keshavarzi)
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& sl
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2270 62.23 ab 360.00 0.37b 1255.51b 472.60 ¢ 40
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2.05b 44.10 e 310.23d 033 ¢ 1038.80 d 345.50 e 20
w5
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(Talash)
2.82a 42.80 e 460.60 b 041a 1315.16 a 546.20 b 40
273 a 44.03 ¢ 504.70 a 0.45a 1342.15a 606.60 a 50

Bl 0 b (5 ls cime gl o[+ 0 (5ol ehans 5o W5yl KaSs b (S ki By 4S5t o polie
Means by the uncommon letter in each column are significantly different (p<0.05).
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Table 4. Pearson correlation between some important characteristics of spotted bean studied in

Yasouj
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Abstract

In order to determine the appropriate plant density of spotted bean in Yasouj, a field experiment
was conducted in 2008 as a factorial in a randomized complete block design with three replications.
Three spotted bean cultivars (Keshavarzi, Talash and Oshtori) were sown at five plant densities (10,
20, 30, 40 and 50 plant.m™). Results showed that effect of plant density, cultivar and interaction
between them on grain yield were significant. The maximum and minimum grain yield was obtained
at 50 plant.m™ (539.10 g.m™) and 10 plant.m™ (203.43 g.m™), respectively. Number of pods per square
meter and grain per pod at plant density of 50 plant.m™ were higher than the other plant densities.
Talash grain yield was higher than the other cultivars. Number of pods per square meter of Talash
cultivar was higher than the other cultivars. Oshtori cultivar at plant density of 10 plant.m™ with 161.7
g.m” and Talash cultivar at 50 plant.m™ with 606.6 g.m™ had maximum and minimum grain yield,
respectively.

Key words: Spotted bean cultivars, Yield components, Biological yield, Harvest index
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Table 1. Phenotypic correlation coefficients (bottom of diameter) and genotypic correlation coefficients
(top of diameter) of traits
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SY: seed yield per plant, PH: plant height, NOP: number of pods per plant, NOS: number of seeds per plant, NOPB: number of primary
branches, NOC: number of clusters per plant, PL: pod length, NON: number of nodes per main stem, NOSB: number of secondary
branches, NOSP: number of seeds per pod, SW: 100-seed weight
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Table 2. Direct (on diameter) and indirect (out of diameter) effects from path analysis for seed yield components
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PH NOP NOS NOPB NOC PL NON NOSB NOSP SwW GC
PH -0.078 0.411 -0.161 -0.059 0.297 0.017 0.376 -0.431 0.063 0.559 1
NOP -0.071 0.452 -0.17 -0.083 0.325 -0.014 0.428 -0.475 0.081 0.402 0.88
NOS -0.073 0.45 -0.171 -0.082 0.325 -0.012 0.428 -0.48 0.079 0.442 0.91
NOPB -0.044 0.357 -0.134 -0.105 0.268 -0.033 0.385 -0.465 0.063 0.173 0.47
NOC -0.071 0.45 -0.17 -0.086 0.327 -0.015 0.43 -0.485 0.083 0.402 0.87
PL 0.022 0.099 -0.033 -0.056 0.075 -0.062 0.073 -0.159 0.036 -0.23 -0.23
NON -0.068 0.447 -0.17 -0.093 0.325 -0.011 0.432 -0.495 0.078 0.419 0.87
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SwW -0.078 0.325 -0.135 -0.033 0.235 0.025 0.324 -0.312 0.035 0.559 0.95

PH: plant height, NOP: number of pods per plant, NOS: number of seeds per plant, NOPB: number of primary branches, NOC: number
of clusters per plant, PL: pod length, NON: number of nodes per main stem, NOSB: number of secondary branches, NOSP: number of
seeds per pod, SW: 100-seed weight, GC: genotypic correlation
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Abstract

The purpose of this study was to describe the association between grain yield and its components.
The experiment was conducted in a randomized complete block design with three replicatsions.
Results of analysis showed that similar trends were observed for genotypic and phenotypic
correlations and in most cases, the value for genetic correlation was greater than phenotypic value.
100-seed weight revealed the greatest positive phenotypic correlation and plant height as well as 100-
seed weight showed the greatest genotypic correlation with seed yield per plant. Path analysis using
genotypic correlation coefficients pointed out that 100-seed weight, number of pods per plant, number
of nodes per main stem and number of clusters per plant had the greatest positive direct effects on
grain yield per plant, respectively. These traits included important factors determining seed yield in
concerned genetic materials.

Key words: Correlations, Grain yield, Lentil, Path analysis, Yield component
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Table 1. The sequence of pepck specific primers

Sy e S5
sequence Point primer
5 GAAATCGGCACCTTCTAC 3° forward od, 1
5 CCTCATCCCTAACAACACG 3 reverse sy 2
5 GAAATCGGCACCCACTAC 3’ forward o, 3
"5 CCTTATCCTTAACCACACG 3° reverse iy 4
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Table 2. The protein content of different chickpea cultivars

gl A1S (pdigp o yd (p55) 4ilo)er 539 &y

Genotype Seed Protein (%)'  100-seed weight (gr) Type

MCC 067 23.50+0.18 33.2 Kabuli Ly
MCC 099 25.85+0.18 9.8 Desi e
MCC 165 25.244+0.18 16. 8 Kabuli Ly
MCC 291 21.134+0.18 19.0 Dsei e
MCC327 25.66+0.18 21.4 Kabuli Y
MCC 333 24.72+0.18 30.8 Kabuli Shs
MCC 476 23.12+0.18 28.2 Kabuli Y
MCC 495 26.12+0.18 27.2 Kabuli Ly
MCC 510 24.68+0.18 32.0 Kabuli Sh
MCC 053 30.41+0.52 33.2 Kabuli g
MCC 202 23.60 £0.52 15.8 Kabuli Shs
MCC 258 25.90+0.52 314 Kabuli Shs
MCC 332 28.46+0.52 15.0 Desi o
MCC 426 28.3122+0.52 332 Kabuli Ly
MCC 458 30.5795+0.52 25.4 Kabuli Ly
MCC 477 25.4216+0.52 27.4 Kabuli g
MCC 496 24.80 £0.52 25.6 Kabuli Shs
MCC 498 26.30 £0.52 23.6 Kabuli Shs
MCC 207 27.40+0.52 17.6 Desi e
MCC 373 20.92+0.52 17. 4 Desi e

! means of two replications + standard error e ol Ediges 98 uSiles'

1 2 3 4 5
28 S1RNA — -t
195 e | L R |

PUF aigei g2y 3 JS GRNA gl sl -1 JSi
(0l oo 4s s MCC373 MCC291 MCC485 MCC053 (slasisis 4 bgs o RNA (cladiges ot b 5 F o ¥ o claSaly)

Fig. 1. RNA extraction of 5 plant samples
(Lanes 1-5 are loaded correspond to MCC053, MCC485, MCC291, MCC373 and alfalfa , respectively)

1 2 3 4 S

oo gz yoicsl DNA CniaS - ¥ S
(sl oo az5gy s MCC373 MCC291 MCC485 MCC053 cla sy s bgs e DNA (clotiges i s o 5 F ¥ LY ) clacSalz)

Fig. 1. DNA extraction of chickpea and alfalfa plants
(Lanes 1-5 are loaded correspond to MCC053, MCC485, MCC291, MCC373 and alfalfa , respectively)
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DNA 100bp Plus 5 Loyl (V) 5 1 s RNA e J 28 o s (% 5 8) MCC291 (F) s MCC373 (1) MCCO53 (Y) MCC458 ()

Fig. 3. mRNA level of pepck gene in chickpea seeds in four different genotypes
Lanes 1-4 correspond to MCC458, MCCO053, MCC373, MCC291 RT-PCR results, respectively; Lanes 5 & 6 are negative
controls of RNA and water, respectively; Lane 7 is size marker
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pepck 55 y9a0 vl 61y 3 posdy (slopaansy (iSTg —F JS
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Fig. 4. Polymerase chain reaction with pepck specific primers
A) Optimization of polymerase chain reaction with pepck specific primers. Lanes 1, 2 and 3 are alfalfa cDNA
amplified band (as positive control), chickpea cDNA amplified band and DNA 100bp Plus size marker, respectively
B) Optimization of polymerase chain reaction with pepck specific primers. Lanes 1, 2 and 3 are DNA 100bp Plus size
marker, alfalfa gDNA amplified band, and chickpea gDNA amplified band, respectively
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Abstract
Phosphoenolpyruvate Carboxykinase (PEPCK) has been shown to be present in plants and

animals, playing different metabolic roles in different tissues. The basic role of this enzyme is its
contribution in the gluconeogenesis pathway. Evidences have shown that PEPCK may play a role in
metabolism of nitrogenous compounds in developing seeds of legumes. In this research, pepck gene
expression and the occurrence of PEPCK protein and its activity in different genotypes of chickpea
(Cicer arietinume L.) were determined. Two low protein genotypes (MCC291 & MCC373) and two
high protein genotypes (MCC458 & MCCO053) out of 20 chickpea genotypes were selected, from
which the total RNA was extracted through different stages of seed development. The expression of
chickpea pepck gene was estimated by semi-quantitative RT-PCR. The results of RT-PCR showed that
two isoforms of this gene were expressed in high protein genotypes, whereas in the low protein
genotypes were not expressed. The differential expression of pepck gene is perhaps related to the
possible role of Phosphoenolpyrovate Carboxykinase in protein content of chickpea seeds.

Key words: Chickpea, Nitrogen metabolism, Phosphoenolpyruvate Carboxykinase, Seed development
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7864 bp (molecule 13865 bp)
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Fig. 1. Gene cassette containing nptlI and crylAc genes in two separate T-DNA
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Fig. 2. Morphological difference of produced roots in MY and IAA media
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w5t anls VY perylAc-nptll seandy OF E12-13 0) E11-A (- E17-C2 @ E7-F3 (A

Fig. 3. Amplification of 1473 bp fragment for crylAc gene
1) size marker, 2) water, 3-11) transgenic putative lines: 3) E17-C, 4) E11-U, 5) E3-B, 6) E9-V-3, 7) E7-13, 8) E7-F3,
9) E17-C2, 10) E11-A, 11) E12-13, 12) pcrylAc-nptiI plasmid, 13) non-transgenic plant
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Fig. 4. Amplification of 887 bp fragment for nptII gene
1) size marker, 2) water, 3-11) transgenic putative lines: 3) E17-C, 4) E11-B, 5) E3-B, 6) E9-V-3, 7) E7-13, 8) E7-F3,
9) E17-C2, 10) E11-A, 11) E12-13, 12) pcrylAc-nptl plasmid, 13) non-transgenic plant
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Fig. 6. A) Correct transferring of proteins on nitrocellulose membrane after staining with ammido black
B) Detection of 60 Kd protein band on nitrocellulose membrane
1) size marker, 2) non-transgenic plant, 3) E9-K2, 4) E8-J, 5) E9-DD, 6) E7-A-2, 7) E7-H, 8) E9-V-1, 9) E11-R-1, 10) E6-G3
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Table 1. Western blotting analysis in T1 generation
(the number of positives show the expression level of Cry1Ac protein)

T1 Jous 33 o oSl oy piwg b slodiges Slawi T Juuw 55 o0 o Gl g T Jouss 50 il ¢yl

No. of samples with positive No.” of tested plants in Western blotting in oY

western blotting in T1 generation T1 generation TO generation Line
1 2 -+ E7-A-1
0 8 ++++ E7-A-2
0 4 +++ E7-13
0 2 ++ E9-K2
0 6 ++ E15-C-4/3
0 10 + E11-U
0 6 + E17-C

*No.: Number

SlgBaly T 9)¥ 4 3d5 O E7-A-L1 iyl 5 (¥ (s ) 2l @l -¥ Joor

Table 2. Bioassay results of E7-A-1.1 transgenic line in feeding of Helicoverpa armigera larva
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Survival Dead
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100 0 32 transgenic line asy )l oY
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Abstract
Pod borer is one of the main factors for yield decrease of chickpea. Therefore, breeding of

chickpea for resistance to this pest is important. Modified crylAc gene of Bacillus thuringiensis in
pCrylAc-nptll plasmid containing twin T-DNA for crylAc and nptll genes have been used for
transformation of chickpea. At last 38 plants had npt/l gene that 36 plants of them had crylAc gene
and two plants had only npt/l gene. Western blotting analysis showed that 30 plants had CrylAc
protein expression. Transformation percentage was 0.37 in this experiment. Only 7 plants produced T1
seeds. Regarding to western blotting and PCR analysis for TO and T1, plants were devided to some
groups with different expressions. Bioassay with neonate of pod borer showed high mortality in lines
with high Cryl Ac protein expression.
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Table 1. Average and standard deviation of geometrical properties for Desi chickpea (Kaka var.) seed and its split

signd Cagby ey (o) SenSaps USROS L caths e e Gk Jsb
Sample Moisture (%)  Sphericity (%) ‘:ﬁ:‘[flertfr'z‘;;'l‘)" Thickness (mm) ~ Width (mm)  Length (mm)
Seed) L3 8.2 78.99+3.1 6.04+0.31 5.3120.36 5.43+0.22 7.65+0.63
Split ) 4 9.0 68.1043.9 4.54+0.22 2.80+0.18 5.01+0.37 6.67+0.57

T aiyylg (o 950 4 g ydy (M ples Wrosld jlme Bl ymil g (uSile =Y Jgaxr

Table 2. Average and standard deviation of gravimetrical properties for Desi chickpea (Kaka var.) seed and its split”

Kiged S5 oy 0395 w{a ol WP (e oy s D alo 039 Aiges -‘P/s 039
s o (5o yio o SslS) (e yo o S5kS) 3 1000-seed weight (%))
Sample Porosity (%) B 3 3 B Volume (mm®)
Bulk density (Kg.m™)  True density (Kg.m™) (8 Unit weight (g)
Seed ) 3, 41 860.83+4.22 1495.32+15.77 90.74+2.25 134.54+1.11 0.1322+0.0266
(Split ) «J 39 820.67+3.27 1349.75+6.73 40.31+1.34 54.18+4.72 0.0635+0.0102

«(Each data is the mean of 5 replications ) sl o 1,55z JSlas 5:Silee 0ols ,o *

T Ay yly o 3955 ad 5 53y (33,5 5 9 4l jamy Gl gl) Hleme Bl ypal 5 (il - Jgu

Table 3. Average and standard deviation of angles of repose for Desi chickpea (Kaka var.) seed and its split”

Aged Cagby dwo o (Angles of repose )jg. , 41913
Sample Moisture (%) (Emptying) alss Filling) ;5,5 5
(Seed ) ,3 8.2 27.103+1.171 31.442+0.602
(Split ) &J 9.0 - 37.258+1.032

«(Each data is the mean of 5 replications ) sl o 1,55z JSlas :Silee 0ols ,o *

B an )y (o 095 ad g jdy (Soilbiw! SBol c pb (filne -F Jou
Table 4. Average static coefficient of friction for Desi chickpea (Kaka var.) seed and its split

(Static coefficient of friction) Sitw! Slls! .y yo

Agei Caghy o yd
Sample Moisture (%) FERES g SR NN Sy Ve a5
Glass Fiberglass Galvanized iron Rubber Polywood
Seed ) 3, 8.2 0.317 0.368 0.352 0.549 0.601
(Split ) J 9.0 0.384 0.596 0.462 0.545 0.496

B 4 )lg (oo 0950 4 g )00 a2 Cas o b (Lol jLure Bl puil g (SSlo -0 Jgur
Table 5. Average and standard deviation of terminal velocity for Desi chickpea (Kaka var.) seed and its split

Aiged Cagby wo s ‘A:“)“
Sample Moisture (%) Termir:;T ve)leol:;t; (m.s™)
Seed ) ;& 8.2 6.64+0.055
(Split ) &J 9.0 6.65+0.131
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Abstract

Some physical properties such as geometrical, gravimetrical, frictional and aerodynamic features
of seeds of Desi chickpea and its splits were studied at a moisture content of 8.2 and 9.0% w.,
respectively from north-western of Iran. Geometrical and gravimetrical properties including the
average length, width, thickness, the geometric mean of diameter, sphericity, 1000-seed weight, unit
weight, bulk density, true density, porosity and volume of samples were measured. Results showed
that amounts of bulk density, true density and porosity calculated for seeds of desi chickpea were
higher than those obtained for its splits. Furthermore, frictional properties of samples such as emptying
and filling angles of repose and static coefficient of friction with respect to five surfaces (glass,
fiberglass, rubber, galvanized iron and polywood) were determined. The least static coefficient of
friction for both samples was allocated to glass surface. In the case of seeds of Desi chickpea,
polywood had the greatest static coefficient of friction, while for its splits, fiberglass was the highest.
Terminal velocity for splits was greater than those measured for seeds of chickpea.
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! Catastrophic coverage (CAT)

* Crop hail and multiple peril crop insurance(MPCI)
* Group risk protection (GRP)

* Revenue insurance (RI)

* Crop revenue coverage (CRC)

® Revenue insurance (RD

7 Income protection (IP)

¥ No insurance assistance program (NAP)
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Table 1. Different dimensions of risks

Sy ol Sy ddnd
Risk dimensions Risk classify
Ol pamd o Jsans ST ilise slocs Loy ¢ Jlokis Lul fow slagl b o555 (oo oy S

SooS GBXs 5 51,5 aile gty Sl e ladile (SiouS aile (B, e wibe

g il
Floods, hail, torrential rain, drought, different diseases, common pests,

insects such as locust invasion, birds such as sparrow, weeds, wild animals

such as pig and small rodents such as mice

Production risk

a5 515l )0 sewd Hlugs 5 boslys Cead ial38l ( Jgame Cond Jrals
Decreasing of product price, increasing of inputs price and price fluctuation
in market and costs

Price risk

oy b (b Jalse 10 adgi sl 51l 4 ol
Production tools and equipment damage caused by natural factors or theft

O)Lma' t_img.)
Loss risk

aoo glerpile b Lapp il anas sl Jow wyiz pgem 5 2ogS ( Jgame ayaz a6 )|
Sl y g ey wlilS Jolhe 1o Jaame g5 b canlisne slacile 1 oslainl pac «(s3,9lS
New product varieties, new fertilizers and poisons, new machines or new

models of agricultural machines, not machines to suit the type of product at
planting, care and harvesting stages

$r9b8 S
Technological risk

SUL Sl L 9500 9 515 990 ey 53 L1 (9505 99008
Labor shortage in the required time and labor with inadequate skills

I 9 S
Labor risk

ool ((SYols slaayse) ol Liel as by e (Y slaaija (ol Lael ST ol
ply cdly o (g ol O g plg aBgedy Cl )0 pas wuond ] Ol Liel
Inadequate supply of credit, high costs related to credits (transaction costs),

decreasing low-priced credit, not receive timely loans and loan
administrative problems

ol ylosl Koy
Credit risk

wolhels sloaog «55,5liS idu Ol de g Guilsd )0 e sl sladilly GhalS
Shlol slacy pae ;s gy Gl ol! ( oloend ooolys xj55 35 5o ylwliss IS

lysle g ols)ly slaad s 5 55,5la8 slex
Reducing production subsidies, changes in laws and regulations of
agricultural sector, poor advice of experts, chemical inputs distribution

centre, creating extension homes, change managements of Jihad
Agriculture Offices, import and export tariffs

ol S
Institutional risk

b5 0590 poams ol 51 MMl pae caylyd 4 az g b oS 5L5 090 0557 (5 51 DM poe
crlin S ol Syl pas g owla S cligle] ol pos a5 4 a3
Unawareness about amount of fertilizer needed plant with regard to

conditions, lack of information on pesticides needed with regard to
conditions, failure to perform soil tests and non-compliance crop pattern

G}..“! t_im; 5)
Technical risk

Sk sloles 1 Sle,edbl pas g coendi siiond ohigdy owad | Slo,edbl pus
Lack of prices information particularly guarantee price and no information
of market demand

Sl edbl S
Information risk
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Table 2. Social characteristics of rainfed lentil producers in North Khorassan province in 2007

M;’;i”:;::;mlj’: I"OI' Characteristics b S
61+£13 Age (year) (JLw) oo
4+2 Education (class) () lazs
13.7+6.4 Total crop land (hectare) (HLS2) ely5 ooy IS5
48+13 Farming experience (year) (JUo) 359l &y
6£2 Family size (person) (%) ,lgils wxi
3+1 Production diversification (crop) (Jguazxo) odgi' £33
- Insurance area (hectare) (L) ous dous law
1.8£2.3 Average of yield (ton per hectare) (LSe 40 o) 8,5dos buwgio
6940+1230 Price (rial per kilogram) (pSelS » Jb,) o
2.3+0.7 Cultivated area (hectare) (HLSe) i 5 adaw

WAS Jlo 5o Jlod ol s liwl 50 8 (wae (Basssudei solaidl g SiHg -V Jouo

Table 3. Economical characteristics of rainfed lentil producers in North Khorassan province in 2007

P;‘ac)e; ¢ Characteristics bS5
40 Employment out of farm asyie 3l gyl Jeil
100 Employment in other agricultural jobs Gi9bis Jeline plw yo Jleil
20 Agricultural machinery ownership 839k ol pinle sl
100 Land ownership oo Casdlo
40 Labor supply out of household NP 5l gl ) G9m omeli

(5“?”5 Qu’:) -
- Wild animals

0-10 10-20 20-50 50-70 70-100

Risk frequency (percent) (wo,s) S Slalyé

VWWAY Jlo oo (wae Sy o plo —) S0
Fig. 1. Rainfed lentil risk matrix in 2005
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Fig. 2. Rainfed lentil risk matrix in 2006
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Fig. 3. Rainfed lentil risk matrix in 2007

ay



WAS Jlo

WA Jlw

WAF Jlo

2007

2006

2005

WAL Jlo AB-Vor amins o) olois o) o /oot ot DU gad (SO 9 3 41 3 /... Sy Judg 1 il 16 x> 9 Sl ,3

>y C;u’:} =
Loolys Cuoud u‘i.._s_|)5| =
lsas -

- Wild animals
- Increasing of
inputs price

- Drought

>y C;u’:} -
laosles Consd ial3il -
oS -
- Wild animals
- Increasing of
inputs price
- Drought

iy bl -

- Wild animals

ek 4t
4™ region

w2 e Sy Judg - F JSb
Fig. 4. Rainfed lentil risk profile
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Table 3- Average of frequency of outcome and loss percentage for different risks of rainfed lentil in
North Khorassan province in 2005-2007

IS WESR WY 39 gl .
Loss eosf:t;;l): o E?J
percentage frequency Type of risk
4.50 3 Production: WY
0 0 Floods Jeo
0 0 Hail S
0 0 Rain R
0 0 Drought Slses
0 0 Disease & les
0 0 Pest cél
0 0 Bird 0diy
0 2 Weed 50 cale
9 3 Hog 515
0 0 Mouse Sige
3.75 2 Price: s
0 0 Decreasing of product price Jyame Cwd 3l
3.75 3 Increasing of inputs price ool Cuad 238!
0 0 Price fluctuation in market and costs auio s 5k o sedd plog
0 0 Loss: 1yl
0 0 Damage to production tools and equipment g Slgol g Il a o lus
0 0 Technological: (Sy9bd
0 0 New crop varieties Jyaze sy o)
0 0 New fertilizers and poisons Qa> pgeus g BT
0 0 New machinery models e Osle Jaz sla Joe
0 0 Non-use of planting and care machines s «llS sl 3l oslinud pac
5 2 Labor: D G
5 2 Lack of labor L 9 p SgueS
0 0 Labor with lacked sufficient skill S Ol 8B LS 59,05
3.33 3 Credit: 2l ylae!
5 3 Inadequate credit supply ol Lael BL eyl
0 0 High cost of credit allael @YU a3
5 3 Not receive timely loan ply &Bgedy By pas
0 3 Loan administrative problems ply 5ol CISie
0 0 Institutional: ool
0 0 Decreasing of subsidies ol jzals
0 0 Changes in laws and regulations Sy, g opilgd jo s
0 0 Inputs distribution centre ooles @595 55 e
0 0 Export and import tariff Slolo 5 sy sladd a5
30 1 Information: tdbw,yeMbI
0 0 Unawareness of the existence prices bewd 5l bl poe
30 1 Lack of information on market demand Sk slalas 5l oMbl pae
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Table 3- Average of frequency of outcome and loss percentage for different risks of rainfed lentil in
North Khorassan province in 2005-2007

Jlw
Year S g9
WAS WAL AP Type of risk
2007 2006 2005
2.25 4.75 3 Production: gy
0 0 0 Floods S
0 0 0 Hail S
0 0 0 Rain ot
0 2.5 1.56 Drought Slsas
0 0 0 Disease &l
0 0 0 Pest sl
0 0 0 Bird 0iy
0 0 0 Weed 5 cale
2.25 2.25 1.44 Hog s
0 0 0 Mouse o0
0 0.31 0.63 Price: foud
0 0 0 Decreasing of product price Jyame Cuwd 3l
0 0.31 0.63 Increasing of inputs price Laosles oo yial3él
0 0 0 Price fluctuation in market and costs loa;o g 5L 4o Seud Gl
0 0 0 Loss: 1yl
0 0 0 Damage to production tools and equipment adgs wlgal g Il ar o lus
0 0 0 Technological: (S y9Ld
0 0 0 New crop varieties Jyame g0 o)
0 0 0 New fertilizers and poisons QA prans g S
0 0 0 New machinery models e Oile 0oz slaJoe
0 0 0 Non-use of planting and care machines il (ilS slag il 3l esliul pue
0 0 0 Labor: I Gy
0 0 0 Lack of labor S S dgueS
0 0 0 Labor with lacked sufficient skill S Olee w8l S 65,5
0.4 0.4 0.4 Credit: ol ylae!
0.2 0.2 0.2 Inadequate credit supply ol Lael BTG ol
0 0 0 High cost of credit alleel oYL 4 e
0.2 0.2 0.2 Not receive timely loan ply aBgedy Ly )0 poe
0 0 0 Loan administrative problems ely g,lol oISie
0 0 0 Institutional: ol
0 0 0 Decreasing of subsidies ol )b zals
0 0 0 Changes in laws and regulations Ol oo 5 oyuiled jo pauss
0 0 0 Inputs distribution centre ooslys gu595 55
0 0 0 Export and import tariff Sl polo g Sloly (slodd a5
4.8 0 0 Information: 1Sl eI
0 0 0 Unawareness of the existence prices lewd 5l edlbl pae
4.8 0 0 Lack of information on market demand Sk Lol 1 edlbl pae
7.65 5.46 4.03 Final score of risk Sy (2 lod 0 00
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Abstract

In this paper data were collected from 120 farmers in North Khorassan province for the two
periods (2005-2007) in order to survey the role of rain-fed lentil risk profile for designing an insurance
model. To evaluate looses of each risk, risk frequency, risk impact criteria’s as well as risk matrix
were used. Results showed that low risk was the largest risk area. During study period, a decrease in
risks diversity was not observed, and only the inputs price risk increased. Average rates of
information, labor, production, price and credit risks were 30, 5.0, 4.5, 3.75 and 3.33%, respectively.
Correlation between risk score and rain-fed lentil yield was positive (0.38). According to the results,
developing a risk profile and use of risk profile in designing a revenue insurance model and coverage
of risks and low-priced credit payments are suggested.

Key words: Pulse, Revenue insurance, Risk, Risk matrix, Scoring
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