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Temperature ("C)
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Sunny hours level

Month olo Total rainfall (mm)
(2008) \rAv (2009) 1vAA VFAY VYAA VAY YA
min a.S max acin MIN 4u.S max auio 2008 2009 2008 2009
September g 4 20.4 28.8 18.6 27.5 50.3 46.1 82.2 100.5
October o 16.3 24.2 14.7 23.9 163.1 130.5 97.5 159.5
November bl 8.8 16.7 11.9 20.9 377.6 243.8 89.0 133.7
December 5 10.9 19.3 6.4 17.0 1.9 23.3 329 36.7

(Average) .Sl 14.2 22.3 14.2 233

(Sum) ¢gezxe 592.9 4439 301.6 430.4
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Table 4. Factor analysis of common bean studied traits in two cropping years

(Component coefficient) ole <o o

Evaluated values LUy 990 polie - 5 ; (Extraction) <1yl 4l 30
Grain yield als o Slae 0.907 0.160 0.045 0.851
Pod yield O 5 ,Slos 0.873 0.133 0.028 0.780
Number of plant/m? zhw axly o wig oSl 0.887 -0.343 -0.076 0910
Number of branch il asli olasy -0.343 0.759 -0.366 0.828
Number of pod/plant dgy H0 e slass 0.330 0.881 -0.162 0.912
Seed number/pod e o als slaws 0.123 -0.022 0.927 0.875
Seed number/m? chw oxly s alb sl 0911 0.289 0.138 0.933
Seed number/plant agr yo ails olass 0.396 0.855 0.301 0.978
100-grain weight wloY e 3 0.407 0.324 -0.422 0.449
Grain weight/m’ s axlg yo ails 3 0.920 0.329 0.046 0.957
Percent of variance ol ylg sy 46.12 25.43 13.18
Percent of Cumulative variance R P WS 46.12 71.55 84.73
Eigenvalues oy polae 4.61 2.54 1.32

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Table 5. Basic cost of common bean croppings

Renting the field (5 months) — (elo &) (l)5 Jad SO (sl (o o)l 1 ha SiSe S 1200000  Rial
Nitrogen fertilizer (05D )59 955 100kg p5skS Ve 50000 Rial
Phosphorous fertilizer (posisel Dland) Hand 55 150kg ek V0. 105000  Rial
Potassium fertlizer (raliy Oldgw) by 055 150kg  p,5skS Vo 82500 Rial
Herbicide oS ale 2 liter Fud g0 140000  Rial

Worker cost S5 aue 4 day 59, k= 800000  Rial
Harvesting cost Sl diy 1 ha S S 2000000  Rial

Sum of basic cost al sloas o gome 1 ha S SO 4377500 Rial

0332 0990 ) (3l 50 9 CulS Juolg 40 Ll ol S dgu g Ly 58 0,59 3 —F Jgur
Table 6. Calculation of cost and profit of common bean cultivars cropping in row spacing and seed rates that estimated

_ w,p j‘ J.wl’ MT)Q
o i 3% 5ol o Slos (JUy y13») Al
s Lol (5o ylous (Jb,y Hl32) U5 as 3o (Juy '5») Jb) 158) A 9
Treatment Total Cost (1000-Rial) (e Net profit
Yield (kg.ha™) Sales income (1000-Rial)
: (1000- Rial)
a3 4o 3
Row alols ol e Esome B ails TS als N als
Spacing s Basic Seed Sum Pod Grain Pod Grain Pod Grain
cost cost
Y.
20 cm ' 54377 6300  10677.5 2617.6 13963 314112 662343  20733.7  55646.8
ol
Y.
30 cm ) 54377 6300 10677.5 2360.3 1343.9 28323.6 63835.3 17646.1 53157.8
ol
f.
40 cm ) 54377 6300 10677.5 2231.5 1293.9 26778.0 61460.3 16100.5 50782.8
ol
Cultivar o8l
L s
Khaldar ’ 54377 6750  11127.5 24756 13987 334828  69935.0 223553  58807.5
baghala o
.Red . . 54377 5850 10227.5 2330.6 1294.5 25636.6 58252.5 15409.1 48025.0
Kiashahri LS
Seed rate 39 ol o
L eSSy
70 kg.ha e 54377 4900 92775 22480 12680 269760  60230.0  17698.5  50925.5
S s
PSR
90 kg.ha R 54377 6300 10677.5 2410.2 1352.0 28922.4 64220.0 18244.9 53542.5
S s
4 eSS
110 kg.ha S 54377 7700 12077.5 2551.1 1414.1 30613.2 67169.8 18535.7 55092.3
S s

azly j0 asls (59 9 mhaw axly jo ails slawd) 09 wigy (ST
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(Azizi et al., 2001)
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Abstract

In order to evaluate the effects of row spacing and seed rate on yield and yield component of
Common bean (Phaseolus vulgaris L.) cultivars, a split plot factorial experiment based on
randomized complete block design with 3 replications was conducted at second crop research
station of Rice Research Institute of Iran (Rasht) during 2008 and 2009. Experimental factors were
row spacmg in three levels (20, 30 and 40 cm) as main plot and seed rate in three levels (70, 90 and
110 kg.ha™) and common bean cultivars including Khaldar bean short maturation and Red
Kiashahri cultivars as sub plots. The results of the combined analysis of variance showed
significant differences between the years, row spacing, cultivars and seed rate in pod and grain
yields. The results of mean comparisons showed that maximum pod and grain ylelds were obtained
from the second year (with average of 2689.7 and 1478.8 kg.ha™), row spacing of 20 cm (with
average of 2617.6 and 1396 3 kg.ha'), Khaldar bean short maturation cultivar (with average of
2475. 6 and 1398.8 kg.ha') and seed rate of 110 kg.ha' (w1th average of 2551.1 and 1414.1
kg.ha'). Results of factor analysis placed the studied traits in three separate groups and plant
density per square meter, number of seed per square meter and seed weight per square meter among
with the pod and grain ylelds were in the same group. The use of narrow row spacing (20 cm),
more amount of seed (110 kg.ha™) and Khaldar bean short maturation cultivar may increase the pod
and grain yields of Phaseolus vulgaris cultivars and is recommended for planting Common bean in
the Guilan area.

Key words: Economical analysis, Plant density, Pod yield, Row spacing, Second crop
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Table 2. Analysis of variance the effects of fertilizers on quantitative and qualitative bean characteristics
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Table 3. Comparison of yield and yield component of bean under different levels of fertilizer.
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Table 4. Analysis of variance the effect of integrated biological and chemical fertilizers on bean growth index

MS &l po (uKileo &ol3T a0 JUUE ¥ 9
TDW CGR LAI df S.O.V.
10984.69 ns 0.802569ns  168733.3 ns 2 Rep. sl
2698940.27** 137.19%* 0.6038** 11 Treat. ,los
45429.00 3.5416 2.11839914 22 Error Uas
11.99 15.33 13.88 C V(1) &l pis o o

Aoy ) 50 Jlaisl maw o lo gae g o pixe e o 4

% g % ns

™ “and *": no significant and significant at 5 and 1% levels of probability, respectively

S ESE P PSR JRCNN [ W RS PO DTS [ DS B
Byman o 3l ol ole Cis byl i 0g g b ou
ok O 4 )0 g Cowl ools el 1) oleend slaosS
O ;aud 395 G0 Voo b jaud  sliond 065 0o )0 YO
F J992) (Fnsod colpd (o) p 2 osalin (5)lo e
adle o, Slae Slao L gy 0, Sloe a5 oy lid 55
Bl a8 (=2 /FF*%) e o asls slaws (1= < /AAF¥)
aSls ao (e (A= IAPEF) a_Sgy el | (=1 /AF*H)
3L olows 1=+ /%) &gy jo Ble slows (=1 /VY*¥F)
9 S (Smad (= [VAFH) 55900 o (1= [VA®*) <8
by (gl S

S (s 355 5 0,5) 855 il slolas o5 > o

Bl (6)ls re Digld Hind (olierd 09S Tolaw g
Czge yhad g (s 2z Gl Bayb Sl (e oS
g oS Fwgmd (lpdl ams )0 g i S g LA bl
(Allen et al., 1981) 55ty o i St ools ags
odledn jiud (w395 Tolw ;0 (Fuwj o Slee Al3Sl
Ghazi & zLo b oels 4 cad olawd jaud ao,w VO
Mehana & Abdul Wahid, .s,ls cilas Zak, (2004)
ity 0 Slat o Wisls IS5 stmgy o 55 (2002)
5 (e yid gl Gand eaiS > slag BB o) L BL
a1y Glali8l a8l (a8 ML o 5ol
Az L aooly Cod olS 0 jaud Sdglie codled ol

Sl g (a5 SO9S (il 3 )5 T o Lugd gudy S aS L (Kiles Al —8 Jgo
Table 5. Comparison of growth index bean under integrated application of biological and chemical fertilizers
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Table 6. Corrolation coefficient of bean growth index

ol | TDW  CGR LAI RGR LAD
TDW 1 0.778**  0.827**  0.686* 0.773**
CGR 1 0.978**  0.625*% 0.766**
LAI 1 0.578*  0.857**
RGR 1 0.279
LAD 1
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Abstract

This research, for lowering the use of chemical fertilizer, was carried out using combinations of
biological and chemical fertilizer on bean in Rasht region in 2012 growing season. The experiment was
conducted based on randomized complete blocks design with 12 treatments and three replications.
Experimental treatments included: control (no fertilizers and no inoculants), chemical fertilizers (nitrogen
and phosphorus) and 10 combinations of inoculated biological (Rhizobium, Pseudomonas, and Bacillus)
fertilizers together with chemical fertilizers. Results showed that grain yield, biological yield, 100 grain
weight, stem diameter, protein content and protein yield were significantly affected (p<0.01) by treatments.
The mean comparisons showed that the highest amount of grain yield, biological yield, 100 grain weight,
stem diameter were obtained from combination of bacillus and pseudomonas with proportions of chemical P
fertilizer levels. These results suggest that the integrated application of phosphorus biofertilizers and
chemical phosphorus fertilization could improve growth and nutrient uptake from soil; hence, it might be a
good strategy for sustainable production. However, crops need chemical nitrogen which could not be
replaced by rhizobium inoculation. Overall, the results revealed that integrated biofertilizer and phosphorus
fertilization are good choices for decreasing chemical fertilization application.
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Table 1. Characteristics of soil

o) rhowd oisre Jleol  Spslcghe b
K P N OM EC ; H Textu~re
(mgkg") (mgkg") (mgkgh) (%)  (mmohscm™) P
128 7 6.3 0.47 3.1 81 oesl— e,

Sh ateie B o wls olaws oyl o Sgmge Hodu olaws
ISTA (sls3 (bl 1 g (Bolas (g @ 5 alls Jl5a (59
o+—= (International Seed Testing Association)
g 3 8es g JlalxS g, sl als g n woy0 s S
Al adily o, Slee j0 &l gy do )0 oo 3l s alls
MSTATC 5-8la 5 51 ooliciasl L Laosls kx5 ay320 s
o )0 5SSl hgyan Lo Slae aslin (28,5 Ojg0
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Habibzade et al., 2007; Fathi, ) c—sls asls o, Slee
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Table 2. Analyze of Variance of yield and yield components
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L0590 Cudlo ’ e 1000 grain Gy Source of variation
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961891™ 90.6™ 20255™ 1.2 79.3™ 22 2 R) Sgbs
ok o o o G’L‘“ e o
2071090 143.9 742873 0.7™ 17.5™ 42.7 5 ’ Tg)
29576632" 167.4™ 5463399" 1.0° 396.2" 226.0" 2 (C) o3,
1062270" 87.4" 440124 0.4™ 222™ 39.4™ 10 e .
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177169 11.6 101420 0.4 39.4 7.5 34 (B) s
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Fig. 1. Effect of Cultivar on 1000 grain weight
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Fig. 2. Effect of Cultivar on number of grain per pod
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Table 3. Mean comparison of interaction effects of measured traitsin experiment

u.....u”; .:,.?J.n.c Alo (puiig g ..\..a).: &35],...’ e)S..l.o.c Cllo &:Lw ails a).i..l.n.c Sg o I o
Pr(oktgﬂg{)eld Seed(&:)otan Blol(igg.?]zl_%/)leld Harv(e;z)lndex S(ie;g;ell)d Pod.plant™ Treatment

558 b-d 26.11j 5847 a 2735¢g 2550 b-d 23 be C20,
354 f 26.4 g-i 1909 gh 40.42 de 1342 h 15¢e C20,

432 d-f 26.3 h+j 2288 f-h 40.86 c-e 1643 d-h 20 b-e C;3#0,
879 a 25.9j 3302 c-e 49.63 a 3384 a 32a C,#0,

460 c-f 27.0 a-d 2151 f-h 43.62 a-e 1703 c-h 19 b-e C,#0,
394 e-f 274 a 1899 gh 42.8 b-e 1438 gh 16 de C3#0,
669 b 272 a-c 5016 b 32.03 fg 2460 b 233D C%0;

513 b-f 26.8 c-f 2364 f-h 42.30 b-e 1909 b-h 20 b-e C,#03
464 c-f 254k 2712 e-g 40.15 de 1824 c-h 21 b-d C;3%203
998 a 27.3 ab 3928 ¢ 47.06 a-c 3651 a 33a Cy#04

524 b-e 26.5 f-h 2550 e-g 4321 b-e 1972 b-g 21.6 be Cy5#04
560 b-e 26.7 d-g 2922 d-f 41.30 b-e 2098 b-f 22 be C3#04
592 b-d 27.1 a-c 5396 ab 2793 ¢g 2184 b-e 21 b-d C,#0s
507 b-f 2431 2502 fg 44.49 a-c 2085 b-f 22 be C,#05
440 d-f 272 a-c 2649 e-g 37.20 ef 1618 e-h 20 b-e C;3#0s
621 be 26.9 b-e 3629 cd 38.24 de 2303 be 23 be C;#04
414 ef 26.6 e-h 2020 gh 42.80 b-e 1558 f-h 17 c-e C,#04
495 c-f 26.2 a-c 1650 h 47.59 ab 1823 ¢c-h 21.6 be C3#04

5 K00 b (5l e D3 00,05 b 53 5l S it By Sy Bl g o 40 a5 laeSila
Means within each column with a letter in common are not significantly different at 0=0.05.
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Table 4. Analyze of variance of seed protein and protein yield
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2671 ™ 0.7" 2 R) Sob
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409516 ™ 1 2 (©) o8,
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Table5. Simple correlation index between traitsin exreriment
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Abstract

In tropical pulses such as Mung bean use of zeolite due to keep of moisture is important. To
study of effects of seed pelleting with zeolite and seed priming with Iron chelate on protein and
grain yield of Mung bean cultivars in Ahvaz conditions, an experiment was conducted as a factorial
in Randomized Completely Block Design (RCBD) with three replication in experimental farm of
the Ramin University in August 2011. Factors included Culture System Optimization (CSO) in six
levels, zeolite + seed priming (O,), Zeolite (0O,), seed pelleting + seed priming (Os), seed pelleting
(O4), seed priming (Os) and control (Og) with three Mung bean cultivars included Hendi (C,), NM-
54 (C,) and VC11-18b (Cs). The results showed that cultivar was a significant effect on all of the
evaluated traits; however the effects of CSO and interaction of cultivar and CSO on all traits except
grain weight and number of seed per pod were significant. Hendi cultivar with high grain weight
and number of seed per pod was showed a high potential in the production of yield components.
The highest seed protein content was obtained in zeolite application in all of three cultivars.
Production of the highest biological yield in Hendi seed primed was the promising of green manure
planting.

Key words: Green manure, Pulses, Seed protein content, Yield components
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Table2. Analysis of variance of germination characteristics of bean under methanol and drought stress
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Abstract

In order to evaluate the effects of methanol on germination percentage, germination speed index,
plumule and radicle length, plumule and radicle dry weigh, vigor index and consumed endosperm of bean in
condition of water deficit, a factorial experiment done based on completely randomized design with three
replications. The first factor was different levels of methanol included O (control), 5, 10 and 15 volumetric
percentage, and second factor was negative water deficit in four levels of 0, -3, -6 and -9 bar. Results of this
study showed that there was a significant difference among different methanol concentrations regarding
germination percentage, germination speed index, plumule and radicle length, plumule and radicle dry
weight, vigor index and consumed endosperm (p=0.01). Different levels of methanol caused significant
decrease on germination characteristics compared with control. Drought stress at -9 bar level significantly
decreased germination percentage, germination speed index, radicle length, radicle dry weigh and consumed
endosperm compared with other levels. Results showed that in non-stress condition, methanol levels led to
significant decrease on germination characteristics compared with control. In drought stress condition,
methanol levels caused significant decrease on germination percentage, plumule dry weigh, radicle length
and radicle dry weight compared with control.

Key word: Consumed endosperm, Germination rate, Seed vigour, Water deficit stress
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Table 2. Analysis of variance for the effects of irrigation and foliar application on quantitative and qualitative traits of

thered bean
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. ; ok o ok . ; N 1,SS
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19.00 ™ 140.09™ 106.31 204.98 5997986 25808741 245.44 1.o1™ 18.14 2 ‘5’L"
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Application
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. . b ol
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rrigation X
Foliar
Application
10.30 496.17 1.24 7.79 19802 264681 2.71 0.04 0.74 18 =2 slbs
Sub Error
9.96 13.72 4.84 9.06 6 7 4.59 5.84 11.60 - (2,3
C.V (%)

oy

0= 0.01 50=0.05 Jlozx| mlaw )0 o sxe g ) soe e ol oy S 5 * ns
ns: Non-significant, *and **: Significant at o= 0.05 and a= 0.01, respectively.
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Table 3. Mean comparisonsfor quantitative and qualitative traits of thered bean, affected by irrigation and foliar

application
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Means with similar letters in each column are not significantly different at 5% probability level-using Duncan’s Multiple Range test.
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Table 4. Analysis of variance for dlicing the effect of foliar application in different level of irrigation on 100- Seeds
weight and yield traits

Olaypo (125Sleo .
Mean Square @olil 4z Skl
ails o Slos 4ld W (439 f Irrigation
Seedyield 100 — Seeds Weight
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0= 0.01 507 0.05 Jlix! mhaw ;o jlo gne 5 o gine ué oty o ) *ns
ns: Non-significant, *and **: Significant at = 0.05 & a= 0.01, respectively.
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Table 5. Mean comparison effect of foliar application in the each level of irrigation for yield and 100-Seed weight per

L.S.Means method
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Means with similar letters in each column are not significantly different at 5% probability level-using Duncan’s Multiple Range test.
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Abstract

In order to evaluate the effects of irrigation levels and foliar application with Fe and Zn on quantitative
and qualitative traits of red bean, an experiment was designed as split plot based on a completely randomized
block design with three replications in Lordegan country in summer 2011. Irrigation as the main plot at three
level such on: irrigation after 50, 75 and 100 mm evaporation, and fohar application as the sub -plot included
four level: foliar apphcatlon w1th water (control), ferrous sulfate (3 g.L™"), zinc sulfate (3 g.L™"), and mixture
of ferrous sulfate and zinc (3 g.L™"). In this experiment yield, yield component and qualitative traits of seed
bean was evaluated. The results showed that irrigation had a significant effect on all traits of red bean, except
for seed number and seed iron and zinc contents. The highest and the lowest pod number, biological yield
and harvest index achieved in irrigation after 50 and 100 mm evaporation, respectively. Also, the highest
(25.6 %) and the lowest (19.8 %) seed protein content belonged in irrigation after 100 and 50 mm
evaporation, respectively. The effect of foliar application on all traits except harvest index was 51gn1ﬁcant
The highest number of seeds per pod (3.86), number of pods per plant (8.53), biological yield (7535 kg.ha’ h
and seed protein (23. 71 %), obtained with iron and zinc foliar application treatment and lowest of them
(3.38, 6.48, 6259 kg. ha and 22.18 % respectively) obtained in the control treatment. Foliar application with
iron and zinc increased the concentrations of these elements in seed compared to control significantly. The
effect of spray on 100-seeds weight in treatments irrigation after 50 and 75 mm evaporation was significant.
So, that the highest 100-seeds weight in two surface irrigation was in foliar application with iron and zinc
treatments, and the lowest was in the control. Interaction between irrigation and foliar application on seed
yield showed that in treatments irrigation after 75 and 100 mm evaporation, the highest yield (25 13 and 1747
kg.ha') achieved in iron and zinc foliar application and the lowest (2005 and 1062 kg.ha™) obtained in
control.

Key words: Micro element, Protein, Water stress, Yield
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Table 1. Physical and chemical characteristics of soil before the experiment
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pH EC (dS.m™) K (ppm) P (ppm) Total N (%)  Soil texture
7.40 25 286 20 0.087 e o)
Silty loam
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Table 2. Analysis of variance (MS) for yield and yield components of chickpea at different levels of irrigation and
nitrogen fertilizer

Ol s 2abo of31 a0 TR TVt CY e 0
e & US| GME o als  aig e S &1 5l o9 )&L"-‘ Kaelom 05 il g sl
SOV o Seeds per pod  Pods.plant™” 1000- seed Seed yield Biological yield Harvest

perp P weight siealy index
)lJi’ ns ns ns ns ns ns
7 2 0.037 3.2 129.3 7100 210405 2.7
Replication
Olsre 2 1.382" 242,17 20067 11344717 1214769" 34.5°
Nitrogen
(] . . . . . -
f';) 2 0.531 57.6 44139 510093 1047804 134.6
Irrigation
59y 8k 4 0.464" 63.0” 2865 323807" 497712 22™
ks (Error) 16 0.018 0.854 267.5 33545 123216 7.2
Sl 50 (CV) 10.71 5.69 7.49 8.98 11.21 9.74

0= 0.01 50=0.05 mhaw ;o jlo Sme 5 40 e 8 o Say F¥ 9% (s

ns: Non-significant, *and **: Significant at o= 0.05 & a= 0.01, respectively

5950 355 9 53l Cilizko ol il coni 2550 5 yShos (g3l § 0 Shas (aSiles danslio —Y' oo
Table 3. Mean comparison of yield and yield components of chickpea as affected by different levels of irrigation and
nitrogen fertilizer

bl 50 &l Aigs yo B (p55) &l 32 (439 4ils o Slos 39 0) (Sedgm o Slos s ls
Treatments e Pods.plant’  1000- seed Weight (g) (LS 4o p,59LS) (s ol
Seeds per yield Seed Biological yield (t.ha™) (o3)
kg.ha
pod (ke-ha™) Harvest
Index (%)
<5)lf8] CBJ‘"‘
Irrigation level
S ot 1.61° 21.56° 338.06° 22641 7.70° 31.72°
Full irrigation
B Al s 50 (sl
Irrigation at flowering 1.17° 17.10° 199.46° 1790°¢ 7.04° 24.03°
stage
9 28 al> 5o 50 g L]
2k 1.21° 21.39° 251.25° 2062° 7.22° 27.15°
Irrigation at flowering &
podding stages
(LS 50 0,5 5LS) 59 58 ok
Nitrogen (kg.ha™)

30 1.18° 22.00" 261.3° 2095° 6.94° 27.34

75 1.77° 23.92* 310.9* 2362° 7.35° 29.72*

150 1.03¢ 14.13° 216.5°¢ 1659°¢ 7.67" 25.84°

A0S L gl pme BB 0= 0.05 o 5o wals S i B> S Blas gie o j0 a5 ol Sk
Means within each column with a letter in common are not significantly different at a= 0.05.
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Fig. 1. Effect of irrigation and nitrogen interactions on seed yield (o= 0.05)
Ni, N, and N3: 30, 75 and 150 kg N ha'! respectively.
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Fig. 2. Effect of irrigation and nitrogen on number of pods per plant (o= 0.05)
Ni, N; and Ns: 30, 75 and 150 kg N ha’! respectively.
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Fig. 3. Effect of irrigation and nitrogen on Seeds per pod (a= 0.05)
Ni, N; and Nj3: 30,75 and 150 kg N ha™ respectively.
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Fig. 4. Effect of irrigation and nitrogen on 1000 - seeds weight (g) (a= 0.05)
Ny, N, and Nj: 30, 75 and 150 kg N ha respectively.
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Fig. 5. Effect of irrigation and nitrogen on biological yield (o= 0.05)
Ni, N; and N3: 30, 75 and 150 kg N ha™ respectively.
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Abstract

In order to study the effects of different irrigation regimes and nitrogen fertilizer levels on yield and
yield components of chickpea (ILC482), a field experiment involving chickpea genotype ILC482 was
conducted as factorial arrangement based on a randomized complete block design with four replications in
the Agricultural Research Station, Ferdowsi University of Mashhad during growing season of 2012- 2013
Experimental treatments were including nitrogen fertilizer (as urea) at three levels: 30, 75, 150 kg N ha™ and

irrigation regimes at three levels: full irrigation, irrigation at flowering, irrigations at both flowering and
podding. Studied traits were included seed yield, biological yield, harvest index, 1000- seed weight, seeds
per pod, pods per plant. The results showed that the different irrigation regimes and nitrogen fertilizer levels
had significant effect on seeds per pod, pods per plant, 1000- seed weight, seed weight per plant, seed yield,
biological yield and harvest index. Interaction between irrigation and nitrogen was significant except for
harvest index. In this study, the hlghest values of the traits (except for biological yield) were obtained under
full 1rr1gat10n along with 75 kg N ha™. In addition, applying irrigation at ﬂowerlng accompanied with 150 k 2
N ha™' decreased yield and its components. Full 1rr1gat10n plus 150 kg N ha™ produced highest (8.9 t ha™)
biological yield, while grain yield was 1854 kg ha'. Overall, full irrigation along with nutritive optlmal
levels, especially nitrogen at 30 and 75 kg ha™ levels, durlng critical growth periods of chickpea could
increase grain yield of chickpea.

Key words: Biological yield, Critical period, Flowering, Harvest index, Moisture
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Abstract

In order to study the effect of supplementary irrigation and different plant densities on grain yield and
yield components of chickpea cv Hashem, an experiment was conducted as split plot arrangement in a
randomized complete block design with three replications in Sirvan, Ilam during 2008-2009 cropping season.
Main plot included supplementary irrigation (check as non-irrigation, supplementary irrigation at flowering
and podding stages) and subplot included plant density (20, 30, 40, 50 plant.m®). The results showed that
supplementary irrigation had significant effect on plant height, number of sub branch, number of pod per
plant, 1000-gra|n weight, protein content, grain yield and biological yield. The highest grain yield (1504
kg.ha') was obtained from supplementary irrigation at flowering and the lowest grain yield (613 kg.ha®)
Observed from check treatment respectively. Plant density had significant effect on studred traits expect
protein content and harvest index. The highest grain yield was obtained from 50 plant.m? and the Iowest
obtained from 20 plant.m™ respectively; but there was not significant difference between 40 and 50 plant.m
Interaction effect of supplementary irrigation and plant density was significant on number of main branch
number of pod per plant, grain yield and biological yield. The hrghest grain yield (2006 kg.ha') was obtai ned
from supplementary irrigation at flowering stage and 50 plant.m? and the lowest grain yield (488 kg.ha™)
observed from check treatment and 20 plant.m™, respectively.

Key words: Grainyield, Plant density, Supplementary irrigation
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Table 1. Average climatic parameter s during the study

©ylpe azys buvgio (o Cugb,

e, Wb

Sl ko J

T (°C) RH (%) U, (msY) R(r) P(mm) Month Year
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Sl 0008 oy Slen> 355 L olyen ac 50 S
e U ey 51 50 ol a, Ll o5l L
BRIRER VAP KO S-S WA CRLINA g AP N PE AR F L W)
5 olS alid slajls ol 5aals (sl )y Juad Jsbo
iy sy o) slansS ) SLS (il 2l
ooliol L2510 o 5o LS AN 5 AN VY sy o s

OGS oY g See olSiws Sl Sl oo cnl 5

yuiez 3l g o gilw Ae glas )l g e Sl FO ,lad 4
Logms 1YY Jlo ole wianl Y8 50 .0l oolaswl oLsl L
Ad S B e 31 0 CaSo e 0 wig B0 (ST
VO el )l L b oy oS 5l oSy 1o Clggen glaind
b le ol po ady g od b, Cdyo b eSSl



WAF gl fous 15,losds 5 ol [5ft a0 G 9 39 41500 /... 9515 bg s dumny o 15150 g 3T ool

SOy akadi 10 g YY/VA g YANA YA s ey el alass
A (6 =S 03Il seyz 2oy VAA G YIYY AV s ey
xS i gl o 0,5 VYA S (50l pgass o>

P ac)ie S oload g S5d Slvgas 0l s
w‘ 0l d.:“)‘ Y Jj..\}

S pieaoY (0 0990 Slol Ol ialal plsl b o
TS dﬁ)—b )‘ oolaz_wl l_> 9 d_..lau M) d_ijj d_')'b
ez il Ly 9gzrge SLo 28l ad (6 S0l
Sleslainl b S cugh,y ol ol ools Lausels cegdcdw
30 S yo gilw PO 5 FO Ve Gos aw ;o (5)lid sloaxin

S o lbond 5 (S 5d Oloogas - Jgux
Table 2. Physical and chemical characteristics of the soil

O O K G ety Podar kel ST aey el as EC o
Sand Silt Clay (ds.m™)

(%) (%) (%) (ppm) (ppm) o.C TNV (cm)
30.20 54.56 15.20 330 3.3 0.53 37.1 7.5 0.95 0-60

Ky =0.475 - (2.4, 107 , U) + (5.16 , 1073 , RH)
+(1.18 1073  F) — (1.6 1075 , RH) — (1.01,, 1075 ,,

F2)— (8 , 10™° , RH2 , U)— (1 » 1078 , RH? , F) )

Kp =0.108 — (3.31 , 107* , U) +(0.0422 , Ln (F)) + (0.1434
« Ln(RH)) -(6.31,10~%,, [Ln(F)]?,Ln(RH)) %)

K, =0.482 - (3.76 10™* , U) + (0.024  Ln (F)) + (0.0045
x RH) )

Ky, = 05321 — (3, 107* , U) + (0.0249 , Ln (F)) +
(0.0025RH) )

K, = 0.51206 — (3.21 » 107*  U) + (0.031886  Ln (F)) +
(0.00288945  RH) — (1.07 5 10~* , RH y Ln (F)) %)

K, = 0.61 + 0.00341 RHpean - (0.000162 5 U yRHpean) -
(0.00000959 , U « F) + (0.00327 » U  Ln (F)) — (0.00289 5
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Table 3. Pan coefficient in pea growth during the study

Bosgs Gopaodl bl ek Mol bl Sipl gl olo
Cuenca Allen & Pruitt  Snyder Corrected Snyder Orang FAO Month
0.60 0.57 0.55 0.55 0.54 0.81 50y9,8  Apr
0.60 0.56 0.55 0.54 0.53 0.81  <cuigus,) May
0.49 0.48 0.45 0.49 0.48 0.76 ol 5 Jun
1
e

Kp

Sl 5 <5yl o 3ol yoy Ll ¢y Lol «og g 3 (T (i ol cillion oo’ gl po —) S

0:8 glw

m. & Cuenca

° &
- [
A Snyder

# QArang

o FAO

Day

' W allen and Pruitt

» Corrected Snyder

Fig. 1. Pan coefficient calculated Cuenca, Allen & Pruitt, Snyder, Corrected Snyder, Orang, FAO
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Table 4. 10 day water requirement and crop coefficient Peas (mm)

Ave

Lysimeter4 Lysimeter3 Lysimeter2 Lysimeter1

Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) ETO(mm) 10 Day
0.45 19.4 0.45 19.6 0.45 19.6 0.55 239 0.34 14.7 43.6 1
0.43 24.2 0.45 25.0 0.43 24.2 0.49 27.7 0.35 19.8 56.0 2
0.59 29.7 0.70 349 0.70 349 1.02 51.4 0.37 19.0 50.5 3
0.86 46.3 0.97 524 0.97 524 1.17 63.1 0.47 25.4 54.1 4
1.03 55.3 1.13 60.8 1.07 57.5 0.99 53.3 0.74 40.1 53.9 5
0.98 58.1 1.03 60.6 0.6 355 1.13 66.8 0.93 55.1 59.1 6
1.16 76.4 1.19 78.8 1.11 73.5 1.04 68.8 1.19 78.7 66.0 7
0.97 80.4 0.89 73.5 0.88 72.8 0.94 78.0 1.07 88.7 82.9 8
0.55 48.2 0.46 40.5 0.51 44.6 0.57 50.3 0.74 65.3 87.9 9
438.0 446.1 415.0 483.2 406.8 554.2 SUM
1.6
1.4
1.2
1
£ 0.8
0.6 & Daily Ke
Ave Kc
0.4
0.2
0
o 20 40 &0 20 100

Day

0950 diljg) AL o pb ,log0i —F JSC&
Fig. 2. Diagram of daily crop coefficient for Peas
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Table 5. Comparison of statistical indicators calculated values of the coefficients pan

PRVICE (v STyl Sijgl  oad pdol yubidl gl uilo ey gild Wolee

Snyder Cuenca Allen & Pruitt  Orang Corrected Snyder FAO  FAO-Penman-Monteith
0.620 0.629 0.642 0.652 0.654 0.654 0.672 R
0.192 0.186 0.186 0.185 0.183 0.174 0.142 RMSE
0.043 -0.006 0.028 0.148 0.045 0.012 -0.098 MBE
0.152 0.143 0.137 0.145 0.143 0.134 0.098 MAE

il o (P )5 ) Aol il pb duulio -7 Jgux
Table 6. Comparison of different pan coefficients using regression plot

PRV EE-1 R BaisS  Kijgl  owd ol julidl g Euile ol g6 Alolae
Snyder  Allen & Pruitt  Cuenca Orang Corrected Snyder FAO FAO-Penman-Monteith
0.647 0.703 0.708 0.723 0.738 0.825 1.274 a
0.213 0.171 0.135 0.184 0.171 0.096 -0.230 b
0.376 0.415 0.412 0.442 0.452 0.504 0.904 R?

2 oy o= 5 el wl s (Abyaneh et al., 2010
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Fig. 3. Relationship between observed and calculated evapotranspiration by the equation FPM
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Abstract

Lorestan and Khorramabad province has major share in chickpea production region are the one of the
largest producer of chickpea (Cicer arietinum L.) in Iran, Chickpea with more cultivation area compare to
the other plants, to estimate the chickpea water requirement. The aim of this research was to determine the
crop coefficients of chickpea in a research field in Lorestan agriculture faculty in 2013 to find (Cicer
arietinum L.) water requirement and different crop coefficients. For that, 4 drainable lysimeter was selected
in which diameter and height were 0.45 and 0.8 m, respectively. The crop density was 50 plant per m2. The
water requirement of chickpea was estimated equal to 438mm. The potential evapotranspiration also was
estimated equal to 554.2mm. More ever, the best pan coefficient also was determined by comparing with
lysimetric results. Different parameters such as RESE, MBE, MAE and R? were used to determine chickpea
evapotraspiration. Finally, the results showed that the FAO model with error RMSE, 0.174 is an optimum
model for this region and Snyder method was modified in the second accurately. The FAO Penman Monteith
method for calculating reference evapotranspiration in the region of 4.8 percent less than the amount of the
lysimeters.
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Table 1. Combined analysis of variance for studied traits of Kabuli chickpea genotypes
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Table 2. Mean of desirable agronomic traitsamong lines for these traits was significantly higher than the other lines
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Number of Number of Pod Number of flower Daysto Flowering Daysto 50% Plant .
seed per . . ) ; canopy Noline
pod per plant size and pod per plant maturity duration flowering .
pod height
5 114.44 37.55 2
1.6 4.77 43.88 4
1.42 4.77 3.83 41.44 6
4.77 3.44 38.88 7
5.58 36.11 12
5 3.55 39.77 32.55 14
5 4.38 39.66 15
3.16 3.44 115.77 18
1.58 3.35 113 19
3.55 110.66 58.88 20
1.67 4.87 107.11 21
1.5 3.77 111.66 43.44 23
1.72 61.33 5 4.05 33.77 25
60.88 4.16 26
110.22 59.11 27
4.6 36.66 29
1.77 4.27 114.22 30
1.611 4.82 341 36
105.88 4.88 3.61 37.44 37.944 37
1.63 4.88 4.27 38
1.77 60.38 3.5 54.88 39
1.48 3.38 114.66 40
1.61 4.11 114.23 57.11 41
3.33 35.55 42
78 110.11 56.66 43
1.4 116.22 59.44 46
1.77 96.44 110.55 49
71.58 4.75 40.33 34.58 53
3.35 109 50 54
79.77 4.66 45.11 55
1.4 63.33 36.66 56
4.62 112.85 40.28 57
1 22 1 1 101 13 42 12 Min
4 132 6 5 149 64 87 52 Max
1.4 37.5 4 3.1 120.6 33 67 29 Mean
0.6 38.44 1 2.9 12.8 10 8.07 6.1 STDV

GialogT sl S5 aom 5 LY dan (e 5o oot sanlive jyolis e Bl 5 uSilis ¢3S lam «Jila> (i ias STDV 5 Mean Max Min

Min, Max, Mean and STDV are respectively the minimum, maximum, average and Standard deviation values were observed among all lines and all
repetitions of the experiment.
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Table 3. Eigenvalues and per centage of variance for different traitsin principal components ordination
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Table 4. Coefficients principal components ordination related studied traits of chickpea Kabuli genotypes
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Table 5. Genotypic and phenotypic coefficient of variation and Heritability and genetic advance of all traits of Kabuli
chickpea genotypes

o yd
. Ol s’ g o6 LA POVE  QUVEY-S o o
Pt Grdyedlys ) JJTRT P oIl 6"“5"3&“.)3 io
55 Heritabilit - coeffici - oocffici Genotypic Phenotypic Traits
ik Y Genotypic coefficient phenotypic coefficient variance variance
Genetic of variation of variation
advance
2.81 90.87 9.76 10.23 034 038 Sy 2l
Number of leaflet
I
3.44 81.22 13.69 15.18 0.58 0.72 ke
Leaflet size
0.67 29.70 10.83 19.87 0.061 0.20 o a5l sl
Branch number
=P gl
18.17 88.95 13.52 14.33 14.85 16.69 Plant canopy
height
I ol
30.70 98.11 9.23 9.32 38.43 39.17 Days to 50%
flowering
> ol
34.94 93.49 21.58 22.32 52.24 55.87 Flowering
duration
37.41 91.37 6.47 6.77 61.28 67.07 ) Ol
Days to maturity
Wy o DI g J5
3.18 66.67 24.88 3.46 0.61 0.91 Flower and pod
per plant
A5g B slawy
95.98 94.72 52.51 53.95 389.04 410.70 Number of pod
per plant
e ails slass
1.68 82.86 27.01 29.67 0.13 0.16 Number of seed
per pod
12.86 25.09 3531 70.49 26.4 105.21 o1 ol
100 seed weight

=2 <9 slaasls slawy o cud o s oy
b erldhs 02 5 Gl (S5 s cu e sl
AL g S5 olawd ((23l5 0,90 Job Slao o e Ll 0y
o2 45 aiee O ails slass g aigy o BME slass @iy yo
S iy sl e g 039 YU (S Slpss oy il
90392 Pis (9 (LS 2955 lacn¥ gl o Slie

Lol jgaie >Nal sladsliy o Slaw ol 5l el

AR

g" S n e B s sl Gl 5o

Lid (S8 Ol pmass o ol ailoas (59 aisle Olaw
52 S ml 6l 3l bl Csl lo)5 5 VL
@ YL aloas 09 b cnally SLSI L oy, o0 U 5 00
Slo (0 Jouz) 00,5 ;ome youi s glals b LS
L5 59, oloss « o 9ilS glay )| camS 5 ojlail camS  olows asle
N5 1 @Yl rdEdlys 5 G, U 59, slass 5 (a0l
o=l Sl 00l ssaline 3l Siss g9 o Lol wsg
390 sbam¥ ol o ol (plly Sl Sl wlas



AP Jol dows 15 )louis Faler /ot @Ugad SR 9 3 1y [... (Suiti§ £955 w0 )0 g (Sgmel ] Ak

L olaooY aler ool jelcaibse sl oo (>dlol
5 e slaws (o9l gl iloas (yh9 (o8 4l Sl
QL")jc,-“‘-\—lf uLA) s).».m.«.) 4393).) d)l.CB Jfé‘.\:u 54393
Ol 5 B SYsb (BalS 050 Job uizmer 5 $395 G,
Pl s 0l co oS Cbls 052y (cuy 350 Slodiged
Sy ld (05 95 (] 0959 4 axgi b 9wl Coeal
ol sladali p jo oYl sl eslawl Slas (pl ol y

23,5 omie gellas gl a4 wilgi oo

631 5w by

dwbo Cu pie 3l Al e p3Y 055 (0SS
Sk i e 5 255 sh s JWb A 5 el Dliios
ol 8 1) Godos ol @l SUSl oS gl (e (815 05
ailes Sls,08 (isgel

— (Moucheshi et al., 2010) —izge slo 2bj,l ;o
Ol 3ty (o p 5o (2)) 9958 G5 T )
aSg O olawi a4y bgype (g pdydlyg o ieg a5 Ol oold
S8, i e g dild w39 9 oLS oy ails olaay 4
5 A dwbe wuo j0 B Sl wals gl Al s yge S5S
(205 Jobo o, loj igy B slawd Caro oS S
yeS (oo b 3Ll oo Cho g on il (205 Gl
0030 ol jamdy YU (6 pduilyg g Lo | P S
Oy Oloj iy B olaai Jio Gl glp VU (S
Sl aS a5 cseline au kS ol (aulS Jo b
il e Sl nl &l s gl3dl Sl eaims ylis
Se LapnSilae Olalie @l & azgi b ggomme 5o
Codle (s p )90 (2ly5 Slio aen sl &S re diged
ians 6l Lo 5l 5 a5 L 5l g 0t cdly wsl

&Ll

Aghaei, M., Kohpaiegani, A., Vaezi, Sh., and Jahangiri, A. 2005. Potential of genetic diversity in Iranian
Chickpea collection. Articles of the first National Congress Pulses, Institute for Plant Sciences, Ferdowsi

Bagheri, A., Zand, E., and Parsa, M. 2007. Legumes. Mashhad University Publisher. p524. (In Persian).
Chegamirza, Sh., Chegamirza, K., and Mohammadi, R. 2012. Study of genetic variation in cultivars and
landraces of chickpea based on agronomic traits in dry land conditions. Iranian journal of Agriculture

Cinsor, A.S., Acikoz, N., Yaman, M., and Kitiki, A. 1997. Characterization of chickpea (Cicer arietinum
L.) genetic resources material collected from the Aegean region. II. Qualitative characters. Anadolu.

Jahansouz, M., Naghavi, M., and Dolati Tape Rasht, M. 2005. A study of relationships between different

Jalili, A., Rabie, M., Azamiand, and Daghestani, M. 2011. Genotype diversity of plums and tomatoes
using morphological characteristics in Maragheh region. Seed and Plant Improvement Journal 27(3):

Kanouni, H. 2001. Study of seed yield and some effective traits in chickpea genotypes under drought
Kanouni, H. 2001. The yielding ability and adaptability of chickpea cultivars under rain fed conditions of

Kanouni, H. 2012. Evaluation of seed yield and some traits in chickpea cultivars in winter planting in

Kia Mohhamadi, F., Abdosi, V., Moradi, P., Shafiei, M., and Arab, S. 2012. Evaluation of genetic
diversity among some of Iranian chrysanthemum cultivar using morphological characteristics. J.

Manzoor Atta, B., Ahsanul Haq, M., and Mahmud Shah, T. 2008. Variation and inter-relationships of

L.
University of Mashhad. (In Persian).

:

A Science 1(1): 108-119. (In Persian).
7(2): 1-16.

5. FAO. 2012. http://faostat.fao.org.

6. International Plant Genetic Resources Institute. 1993. Descriptors for Chickpea. Rome.

;' traits in white and black chickpea. Iranian journal of Agriculture Science 35(3): 573-579. (In Persian).
376. (In Persian).

> stress conditions. Iranian journal of Agriculture Science 2(5): 146-155. (In Persian).

1(1) Kurdistan. Journal of seed and plants 17(1): 1-11. (In Persian).

12' rainfed farmers' fields in Kurdistan. Research achievements for field and horticulture crops journal.
Agriculture and breeding 8(3): 43-54. (In Persian).

13. Majnoon Hosieni, N. 1993. Legumes in Iran, Tehran University Publisher. P240. (In Persian).

1: quantitative traits in chickpea (Cicer arietinumL.). Pakistan. Journal. Botanic 40(2): 637-647.

Moucheshi, A., Heidari, B., and Dadkhodaie, A. 2010. Genetic variation and agronomic evaluation of
chickpea cultivars for grain yield and its components under irrigated and rain fed growing conditions.
Iran Agricultural Research 29(1-2). (In Persian).



Iranian Journal of Pulses Research
Vol. 6, No. 1, 2015, p. 100-107

Evaluation of genetic diversity, heritability and genetic progressin
Kabuli type chickpea genotypes
Lotfi Aghmioni®, M., Aghaei®, M.J., Vaezi®, Sh., & Majidi Heravan®, E.

1. Former M.Sc. Student. Islamic University, Science and Research branch, Tehran, Iran
2. Assistant Prof., National Plant Gene Bank of Iran, Seed and Plant Improvement Institute, Karaj, Iran
3. Professor, Islamic University, Science and Research branch, Tehran, Iran

Received: 02 October 2013
Accepted: 20 July 2014

Abstract

To study breeding resource of Kabuli chickpea lines of National Plant Gene Bank of Iran, two separate
experiments were conducted during 2010 and 2011. In this study, 57 lines of Kabuli type chickpeas- selected
from primary evaluation experiments, out of 1500 accessions were planted at farm of Seed and Plant
Improvement Research Institute in Karaj, Iran, according a randomized complete block design with three
replications. All 57 lines were evaluated for different morphological and agronomical traits. Results showed
high diversity for most of traits among accessions. Combined analysis of variance showed significant
differences for years, genotypes and year x genotype interaction. Principal Coordinte Analysis resulted to
four premier factors contributed around 85% of variations. Growth habit, number of flower and pod in plant,
seed color, seed black dots and testa texture had higher coefficients in the first factor which contributed 59%
of total variation. The yield components such as flowering duration, number of flower and pod in plant,
number of pod per plant and number of seeds per pod showed high genetic diversity (21.58, 24.88, 52.51,
and 27.01 respectively), and high heritabilities (93.49, 66.67, 94.72, and 82.86 respectively). So, these traits
are suggested as most important indices for selection of superior chickpea line in breeding programs.

Key words: Chickpea, Genetic diversity, Heritability
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Table 1. Parameter estimated of dose response model fitted to weed biomass at different rates of imazethapyr in
conventional and false seedbed (Valuesin the parentheses are standard errors)

Parameters

50 dile dub CilS RMSE R?
Weed spectrum Seedbed M ax ECs b
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S S,k False seedbed
Grass Earab e 109.3 (6. 91) 26.74 (2.15) 3.42(0.93) 10.7 091
Conventional seedbed
) 025903y 151.5 (10.06) 19.71 (3.68) 2.22(0.79) 15.5 0.92
S e False seedbed
Broad leaf Earab e 181.4 (10.64) 13.62 (5.07) 1.41 (0.51) 16.48 0.92
Conventional seedbed
02590 o 229.7 (12.23) 16.10 (3.96) 2.11 (0.80) 18.9 0.95
3 slaale IS False seedbed
Total weed e el e 290.8 (13.03) 20.40 (2.47) 2.12 (0.46) 20.30 0.96
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Fig. 1. Response of grassweeds to different rates of imazethapyr in conventional and false seedbed. (Lineisthe
response curves predicted from nonlinear regression and bar represented standard error)
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Fig. 2. Response of broad leaf weedsto different rates of imazethapyr in conventional and false seedbed (Lineisthe
response curves predicted from nonlinear regression and bar represented standard error)
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Fig. 3. Response of total weedsto different rates of imazethapyr in conventional and false seedbed (Lineistheresponse
curves predicted from nonlinear regression and bar represented standard error)
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Table 2. Parameter estimate of dose response model fitted to common bean seed yield loss at different rates of
imazethapyr in conventional and false seedbed (Valuesin the parentheses are standard errors)
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Fig. 4. Common bean yield loss at different rates of imazethapyr in conventional and false seedbed (Lineisthe
response curves predicted from nonlinear regression and bar represented standard error)
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Abstract

Experiment was conducted in 2011 to evaluate the efficacy of reduced herbicide rates in combination
with false seedbed for selective weed control in common bean. The experiment was carried out with a
completely randomized factorial design. Factors were herblclde dose (post-emergence application of
imazethapyr at the rates of 0, 25, 50, 75, and 100 g a.i. ha™) and seedbed preparation (false seedbed and
conventional seedbed). A hand weedlng control was also included as check. In the absence of herbicide,
there were significant differences in grass and total weeds biomass between two seedbeds (p< 0.01),
however, biomass of broadleaved weeds was not significantly different in two seedbeds (P=0.053). The false
seedbed decreased grass and total weed biomass by 28 and 21%, respectively, as compared with
conventional seedbed. Imazethapyr apphcatlon greatly affected grass and broadleaf weed growth and
biomass production. The rate of 50 g a.i. ha'of imazethapyr was as effective as the 100 g a.iha’ rate to
maintain consistent weed control in the false seedbed, while, the rate of 75 g a.i. ha” was required to
maintain effective weed control in conventional seedbed Season -long weed competition resulted in 68 and
73% yield loss in common bean in the false and conventional seedbed, respectively. However, imazethapyr
application decreased yield loss down to 4.7 and 2.9% in false and conventional seedbed, respectively The
study suggests that acceptable weed control in common bean of the weed species observed in the present
study could be achieved using imazethapyr at the rate of 56 g a.i. ha™' in combination with false seedbed,
which can save the yield by 90%.
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Table 1. Mean of squares (M S) of chikpea genotypes emer gence, survival, height, lateral shoot number, nodule number
nodule fresh matter, root dry matter and shoot dry matter under different trifluralin soil residual concentration

Nodule
Soqrqeof df Emergence Survival Height L ateral shoot Nodule fresh Root dry Shoot dry
variation number number matter matter matter
Variety (V) 3 864.29** 1606.30** 970.79** 2531.26%* 41.89** 225.10%* 857.20%* 433.38**
Herbicide 6 500572+  ogedelrr 110870 y7ganagex  1668353+*  1672824%*  1427281%*  15565.17%*
concentration (HC) *
VxHC 18 233.93** 414.01** 500.73** 1304.78** 38.62%* 207.06** 318.31** 234.55%*
Error 11317 39.68 37.46 6.82 0.10 137 90.12 12.66
56
CV% 16.81 9.4 16.41 9.69 2.04 6.53 26.54 11.76
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significantly at 1% level s
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Table 2. M eans comparisons of chickpea different genotypes emer gence survival, height, lateral shoot number, nodule
number nodule fresh matter, root dry matter and shoot dry matter in different trifluralin soil residual concentration

Lateral

Herbicide Emergenece Survival Height shoot 2331%'; Nodule Root
) concentration (% of (%) (% of Number (% of fresh matter dry matter
Variety (g kgsoil) contral) ° control) (% of conotr(z)l (% of control) (% of control)
control) )
0 87.50® 100.00°7 100.00%(28.24) 100.00 °(1.69) 100.00%(9.66) 100.00 %(0.013) 100.007 (0.068)
cd a bc b b
46 70.83 92,59 79.62°(22.23) 120.72 %(2.04) 20.68 °(2.00) 43.80° (0.0059) 96.69° (0.065)
oola 9.2 75.00 96.29% 45.78%12.85) 65.65°(1.11) 0.76° (0.074) 1.39 %0.00018) 46.86° (0.032)
Hashem 18 41.66" 37.03% 30.29(8.61) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 22.08° (0.015)
27.6 45.83" 59.25° 5.04"(1.38) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 20.17°* (0.013)
36.8 37.50" 29.62° 3.75'(1.00) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 22.51° (0.015)
55 37.50" 0.00 0/(0.00) 0.00° (0.00) 0.00 (0.00) 0.00%(0.00) 0.00 9(0.00)
0 100.00° 100.00° 100.00° (31.32) 100.00° (2.37) 100.00 %(28.44) 100.007 (0.083) 100.00° (0.14)
) 46 65.27%% 96.29 62.10 9(19.46) 45.20° (1.07) 8.8592.51) 12.24° (0.010) 53.12° (0.076)
e J sl 9.2 66.66™ 100.00° 76.22 >(23.73) 13.87' (0.33) 0.00(0.00) 0.00%(0.00) 53.82" (0.077)
llc 18 58.33%0 40.74° 32.60(10.27) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 14.78°9(0.021)
27.6 37.50" 70.37° 16.22 9(5.08) 2.389(0.05) 0.00(0.00) 0.00%(0.00) 11.31%%9 (0.016)
36.8 25.00 4259 4.28"i(1.36) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 13.41%%9 (0.019)
55 47.20' 59.25° 1.91/(0.58) 0.00° (0.00 0.00 '(0.00) 0.00%(0.00) 3.67'9 (0.0052)
0 100.00°7 100.00°7 100.00° (30.20) 100.00° (1.07) 100.00%(7.11) 100.007 (0.015) 100.00° (0.071)
46 87.50% 100.00° 69.93 “(21.12) 3.66 9(0.03) 0.00(0.00) 0.00%(0.00) 4550 (0.032)
9.2 75.00" 62.96™ 9.05 i(2.75) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 20.85™ (0.014)
s 18 66.66 33.33% 1.31/(0.40) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 4.11'9(0.003)
Kaka 276 59,7270 62.96™ 8.53 %(2.58) 0.00° (0.00) 0.00(0.00) 0.00%0.00) 9.25%9 (0,006)
36.8 48,61 29.62° 1.86/(0.56) 0.00° (0.00) 0.00(0.00) 0.00%0.00) 145649 (0.010)
55 62.50° 29.62° 1.87/(0.56)’ 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 5.16%9 (0.003)
0 100.00°7 100.00° 100.00° (30.89) 100.0° (2.33) 100.00°(15.18) 100.00%(0.034) 100.00° (0.14)
46 75.00™ 100.00° 83.22 °(25.66) 42.82°(0.99) 18.61c (2.82) 43.00° (0.014) 45.50 (0.06)
oLl s 9.2 45.83" 100.00° 74.12%(22.78) 58.65 %(1.36) 0.48%(0.07) 1.51%(0.0005) 48.01° (0.06)
Kermans 18 50.00%" 59.25° 13.709(4.22) 1.58%(0.03) 0.00/(0.00) 0.00%0.00) 16.31°¢ (0.02)
hahi 27.6 58.33¢%M 70.37° 14.18 9'(4.45) (0.00) 0.00° 0.00/(0.00) 0.00%(0.00) 13.00%¥ (0.018)
36.8 41.66" 62.96™ 6.20 "(2.00) (0.00) 0.00° 0.00(0.00) 0.00%(0.00) 14,879 (0.021)
55 44.44%" 40.74° 2.041(0.63) (0.00) 0.00° 0.00/(0.00) 0.00%(0.00) 5.62°49 (0.008)
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Fig. 1. Shoot dry matter of chickpea gynotypesin responseto trifluralin residue in soil
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Table 3. Parameter s estimated fitting 3-parameter ed logistic model to chickpea genotypes shoot dry weight data
b

Variety d EDs, (ug.kg™.soil)
Hashem 1.46 (0.28)° 99.14 (7.15) 6.23(1.15)
llc 1.04 (0.26) 99.65 (7.10) 3.23(1.11)
Kaka (3.33(1.29 100.03 (7.06) 4.72(0.43)
K ermanshahi 1.79856(0.36) 97.51435(7.41) 8.22(1.38)
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Fig. 2. Root dry matter of chickpea gynotypesin responseto trifluralin residuein soil
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Table 3. Parameter s estimated fitting 3-parameter ed logistic model to chickpea genotypesroot dry weight data
b

Variety d EDs, (ug.kg™.so0il)
Hashem 1.83(0.39) 104.74 (8.20) 10.10(1.59)
lilc 1.24(0.31) 98.99 (9.14) 6.66(1.81)
Kaka 1.29 (0.53) 100.22 (8.97) 3.70(1.32)
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Abstract

In order to study the effect of Trifluralin herbicide soil residues on growth and nodulation of chickpea
genotypes, a greenhouse experiment was conducted at Ferdowsi University of Mashhad. A factoria
experimental was conducted based on completely randomized design with three replications. Treatments
included of four genotyps of chickpea (Hashem, llc, Kaka and Kermanshahi) and seven concentration of
Trifluralin herbicide residue in soil (0, 6.4, 9.2, 18, 27.6, 36.8 and 55 pg.kg'.soil). Plants emergence
percentage was determined 7 days after their emergence and at the beginning flowering stage, plants
survival, height, number of lateral branches, shoot and root biomass, nodule number and nodul e fresh weight
were recorded Results showed, all measured traits were decreased significantly |n al genotypes by
increasing of Trifluralin concentration in soil. At the lowest concentration (6.4 pg.kg™.soil) of trifluralin in
soil, chickpea shoot and root biomass were decreased 48.64 and 39.80 percent respectively and their lost
reached to 97. 96 and 96.39 percent respectively, when Trifluralin concentration in soil was at the highest
level (55 pg.kg.soil). Among the studied genotypes of cheakpea, the highest of shoot (74.93%) and root
(71.51%) biomass lost were observed in Kaka genotype and the lowest shoot (64.72%) and root (55.96%)
biomass lost were observed in the varieties of kermanshahi and hashem respectively. Based on ED50
parameter, among the chickpea genotypes, llc (3.23 pg.kgt.soil) and Kermanshah (8.22 pg.kg.soil)
appeared to be the most susceptible and tolerant genotypes to trifluralin soil residue respectively. The other
chickpea genotypes were classified by tolerant to Trifluralin soil residual to: kermanshahi> Hashem> Kaka>

llc.
Key words: Chickpea, Dinitroanalines, Herbicide persistence nodulation
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Abstract

In this study, total factor productivity growth of Iran’s pulses (including irrigated pea, dry pea, irrigated
lentil, dry lentil, irrigated soybean, dry soybean and irrigated bean) during of farming years 1989-1990
though 2007-2008 had been analyzed, using Nonparametric Mamquist approach. So, amounts of inputs
usages include seeds, fertilizers, dung, poison, herbicide, labor, water and acreages and also, output quantity
include pulses production had been considered. Results showed chickpeas production minimum TFP growth
in mentioned time period. Products like irrigated and dry lentil, irrigated pea have negative growth on the
basis of technology variation and efficiency and products like irrigated bean and dry land pea have positive
growth in total factor productivity during the studied years. Examining the annual variation and its

components show that the highest growth in 2000-2001 was 85 percent and the highest negative growth in
1999-2000 was 36.9 percent.

Key words: Iran, Malmquist Index, Pulses, Total Factor Productivity
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