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Introduction \

Iran, drought stress is known as one of the challenges of crop production i d semi-arid regions
of the country. Beans grow in a wi nal d ts and wide
fluctuations in soil moisture in differ . stress S %ignificant

epending on the time, stress
intensity and studied gen the use of irrigation to
increase production in dr e of water restrictions,

excessive irrigation is not of water consumption in

the farm should b ptm‘ zation strategy that purposefully allows the
plant igati yield. In this regard, in this research, it
has been ught stress on yield and yield components in 16 genotypes
and cultivars iti ine the genotypes with optimal yield under water limitation

conditions

Materials and Metho
In order to investigate the\effects of deficit irrigation on some phenological and yield traits of chiti
beans, 14 promising chiti n genotypes obtained from breeding programs along with Sadri and

Kosha control cultivars, in ®Wo consecutive crop years from 2022 to 2023, at Kheirabad Zanjan
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Research Station, in two conditions normal irrigation (irrigation cycle of 5 days) and deficit irrigation
(irrigation cycle of 9 days) were investigated. The experiment was cultivated in both conditions and in
both years, as basic of complete randomized blocks design with 3 replications. Combined variance
analysis and mean comparisons were performed on the data and finally, simple correlation coefficients
between traits and stepwise regression analysis of traits affecting grain yield in both irrigation

conditions were calculated.

Results and Discussion
Variance analysis showed that there was a significant difference between the 5 and 9 day irrigation
cycles in the number of plants per plot and the number of pods per plantyat the 1% level, and in the
plant height and yield at the 5% level. There was signific}tiference betwe

all the studied traits (except the number of plants in plot) at the probal

enotypes in terms of
| of 1%. Irrigation

cycle of 9 days decreased plant he ng nu of pods per

woths had the
highest and G13 and G2 genotypes h ation analysis showed that in
eed yield and the number
er of pods per plant, the

number of seeds per pod, a‘lhe n cycle, only the number

of pods per plant w\ere in“‘d inthe i d had the greatest impact on seed yield.
Conclu \

The number of seeds per pod and the 100 grain are considered the most
important compo i yield and by justifying the large amount of changes in seed yield,
traits to improve bean yield in breeding programs in different
conditions. Therefo otype with the highest number of pods per plant and high weight of 100
seeds can be introduced aS\a favorable genotype for cultivation in dry conditions.
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Table 1- Chiti bean genotypes studied under normal and low irrigation conditions

o ) i 95 Lo

Code Genotype Genotype origin

G1 KS21500 Prepared from Khomein Nation& arch Station

G2 KS21538 Prepared from Khomein National S&: Station

G3 KS21565 Prepared from Khomein National R&sgarch Station

G4 KS21563 Prepared from Khomein National Research Station

G5 KS21597 Prepared from Khomein National Research Statio

G6 KS21600 Prepared from Khomein National Research St&ti ‘
G7 KS21601 Prep \
G8 KS21606 Prepare \ \
G9 KS21607 Prepared fr ‘

G10 KS21492 Prepared from

G11 KS21255 Preparem

G12 KS21184 Prepared

G13 TAYLOR Prepared from Khomeli

G14 KS21495 Prepared from Khogei

G15 Sadri (Check) j

G16 Kosha (Check) ‘

foloT Gyl Joxo acy o S Slaskin - Joo
was carried out

SBedl (VAR
Soil texture

ay (%)

Silty loam

CI[FONRYY
} el U5 sy é’& - bl woyo
Organic (')_ . Saturated mud (e _"“b) Saturation
carbon  Neutralizing reaction Electrical percentage
substances (%) conduction
0.54 4.7 7.4 0.61 46

ady 0590 Job 30 o3l plowil Jlw 90 (b 30 (Fisl oliae 9 rlod bl —Y Jgux
Table 3- Temperature and raiffall during the two years of the experiment during the growth period

Jw S S 5 oo 5 % 31 5o BYTRY
Years Ordibehesht Khordad Tir Mordad Shahrivar
Temperature 2021-2022 8.8 125 28.6 16.5 235 18.9
p 2022-2023 9.9 13.7 29.9 16.9 25.4 21.7
Rain 2021-2022 14.2 30.9 31 0 134 0
2022-2023 36.5 53.3 15.7 1.8 13.2 0.1
o g i
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Table 4- Variance of experimental errors in different irrigation Mn two crop yearswand F,,, Hartley and
Bartlett's tests to evaluate the uniformity of variances c‘

0+ G 39,
_ Wyl g olaw \

T Jle Mﬁ' ] - S8 5o N LEARRIT)
Irrigation Years HF o # or 100-grain
Cycles Days to Days to Plant Weight

50% maturity per plot
5-DIC 2021-2022 429.15 375629.4 5.73
5-DIC 2022-2023 216975.8 4.56
9-DIC 2021-2022 290793.9 5.29
9-DIC 2022-2023 282658.4 3.42
Fmax Hartley 173* 1.67**
Bartlets test 8.31 15.88
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Table 5- Combined analysis of variance for chiti bean genotypeijdied traits in di
experimental years

ent irrigation regimes during

. Sloxs ‘
¥ @l @olil azyo U 395 eusyl 592 JRED ls Yoo s
*t 029
sov df < Oy &y ENE :
\eld 100-grain
50% Days to : I_"’";;[ Seed\ weight
flower‘ eight per
pod
_‘”L;’" )9 97.75 3579.4" ) 2.76 21808618.1" 545.4
Irrigation cycle
Jlw "
\ 128.4 . 3.26 32927078.9 561.7
Year

JLXtel e ‘ _ , , 0.63 608963.4 75.25
Irrigation cycle xyeai ‘

) sl

708.26 3.71 0.068 586888.45 3.56

1629.07 4354 2127 2468597.4™ 207.47

k! ’_’éf i 9.63 8831 398.12 2.08 0.055 111804.4 2.01
Genotypex irrigation
JLo X gl - o o * ox
9.02 141 242.3 2620.2 11.63 0.33 883364.6 22.6
Genotypexyear
Jlo X )kl 599 X i
Genotypex irrigation cyc 0.907 22.07 29.66 194.4 4.89 0.13 883364.6 3.73
xyear
Y sl
0.96 314 143.57 346.16 3.802 0.23 291514.4 531
Error2
Sl o p 2.12 5.56 19.06 8.67 20.42 9.34 215 5.5
CV (%)

oy w5 S gl 5o s e
" and ": significant at the level of 1 and 5 percent, respectively

ciliseo 5 )bl o0 byl pd comi iz Lugd (slacai9if 50 anllae 5590 Slho (il dumlio —F Jguz
Table 6- Mean comparisons of studied traits of chiti beans genotypes under different irrigation cycles

- Q0,0 B G 9, G 39, 0 &gy Olawi 30 B slusy 30 &ils dlaxs
‘5)L3.!| 399 .’Jf i aigy &Lﬂ-l)‘ . ; o G N Al Yoo 539
Irrigation ® il Plant - * ield 100-grain
cycles Days to 50% Days to height Plant per Pod per Seed per Yie weight
flowering maturity plot plant pod
5-DIC 45.08a 98.26a 67.2aa 225.5a 10.88a 5.24a 2851.4a 43.61a
9-DIC 46.95a 101.11a 58.86b 202.7b 8.21b 5a 2177.4b 40.24a

85l 6 ls gme WS woy0 S mhaw jo LSD (yg051 bl S yiiin g > (g1l slael gim ;o 4o
In each column, the numbers with common letters do not have a significant difference at the 1% level based on LSD test
5-DIC: 5-day Irrigation Cycle, 9-DIC: 9-day Irrigation Cycle
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Table 7- Comparison of means of the crop years in chiti bean cultivars on the investigated traits

Sy B+ U 39, G 39, G 0 &g ooy 90 e ol 30 &ilo olasy o1

g g5 PHERIRIRS
Ju = F Ovawy » &% &y Ay e 0 ySdas €23
Plant . 100-grain

Years Daysto 50%  Days to height Plant per Pod per Seed per Yield weight

flowering maturity plot plant pod
2022-2023 46.72a* 106a 63.11a 216.5a 9.76a 5.25 2928.5a 43.63a
2021-2022 45.3a 95.4b 62.64a 211.7a 9.32a 4.99 2100.3b 40.22a

5,15 5,0 cime B o pd s mhaws ;3 LSD (yg03T bl S i By (gl slael g o o
* In each column, the numbers with common letters do not have a significant difference at the 1% level based on LSD test
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Table 8- Comparison of means between chiti bean genotypes in terms of studied traits

So,y0 B+ U 39, 6 0 &g olasy 30 L Slasy 0 &ils olasy .
T o T L B < e s
Genotype  Days to 50% mat)lljrity Plant height  pjant per Pod per Seed per Yield Weigght
flowering plot plant pod
Gl 40.58f* 93.33de 39.92g 206.17gh 7.25¢ 5.67ab 2458.1ad 41.83ab
G2 41.75f 95.58¢ce 37.33g 200.50h 7.08c 5.83a 2084.3bd 43.10ab
G3 43.92df 99.25ce 40.929 219.83d 10.25ac 5.17ce 2526.5ad 34.04d
G4 44.08df 98.58ce 41.929 213.50ef 11.25ab 5.00de 2520.7ad 34.42cd
G5 45.75af 95.50ce 63.00ef 231.67b 8.42bc 5.50ad 2716.0ac 43.67ab
G6 40.58f 96.58ce 44.92fg 211.17fg 10.00ac 5.08ce 2509.6ad 43.54ab
G7 50.92ad 105.50ad 50.83eg 205.75gh 11.50ab 5.25be 2701.1ac 34.29cd
G8 46.67af 99.25¢ce 57.42¢eg 224.83c 12.50a 5.17ce 3372.5a 45.58a
G9 44.42df 92.75e 43.759 220.75cd 10.17ac 2427.4ad 44.58ab
G10 45.92af 107.33ac 55.58eg 218.42de 11.17ab 3042.0ab 42.80ab
G1l1 52.33a 113.67ac 110.58ab 201.75h .67c 2234.8bd 46.32a
G12 51.83ab 113.42ac 124.50a 193.58i \ 42bc 2022.9cd 43.76ab
G13 40.42f 98.25ce 36.33g 209.25fg 7.33c 1527.6d 45.03a
Gl4 51.25ac 101.42be 95.67bc 218.17de 10.08ac . 2851.8ac 43.48ab
G15 49.17ae 104.25ae 96.83bc 240.33a 12.33a 3 ab 39.10bc
G16 46.67af 96.33ce 6.58ce 210.17fg 7.33c %bd 45.33a

03 6 o sine B ao s Sy el ) e oS ydn a‘;o‘;@ i g 3
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Table 10- Average comparison between chiti bean genotypes in terms of traits of weight of 100 seeds and yield
(corrected average)

95 2 ySdos 415 Vee 39
Genotype Yield 100-grain weight

Gl 2529.1abcd* 41.7ab
G2 2153.85bcd 42.98ab
G3 2480.75abcd 34.12d
G4 2529.03abcd 34.4cd
G5 2569.15abc 43.93ab
G6 2537.88abcd 43.49ab
G7 2775.66abc 34.16cd
G8 3284.03a 45.73a
G9 2373.84abcd 44.67ab
G10 3008.36ab 42.86ab

Gl1 2343.51bcd 46.12a
G12 2201.45cd 43.44ab
G13 1572.26d 44.95a
Gl4 2820.32abc 43.53ab
G15 2828.27ab 39.49bc

2223.76bcd 45.2
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Wy S vield
Pod per Seed
plant per pod

, . Days to
PSS w0y 00 U 3, Y h

roweﬁ
Oy B 595 iays t ity

ﬁ‘ height o :
ag 0 5 Pod per plant 812 8813
GO 1 451 Sl -0.16 -0.23 -0.14 -0.44 -
J 0.07 -0.21 -0.08 0.4 -
0.27 0.03 0.08 0.72" 0.01 -
0.31 0.03 0.06 0.83" -0.12 -
15 Ve s . 0.02 0.03 0.31 -0.52 -0.07 -0.03
@) -0.02 -0.05 0.24 -0.375 -0.05 -0.17
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Table 12- Results of stepwise regression for grain yield, as dependent variable, and other traits as independent
variable in 5 days irrigation cycles

o lie SOV o3l a0 ©lay o (Sibee o J1ot (sl o 8
T e df Means of square R? Adjust
O3S ) Regression 3 904883.41™ 0.707
ouilo Sb Residual 12 69190.57

S lbewl (g 5y o o i .
byl o9 Jole

Joe &5 oy 8 ylg wlhw Attributes entered into o”f"’s’ w,@ . . o . Variance inflation
the model Regression coefficient Standardized regression factor
ol ca po Constant -5580.3+1891.5 -
Wgr 30 B sluxi Pod per plant 280.717+46.01 \\ 1.97
GME 53 il olam Seed per pod 599.8"+18.9 1.445
&15 Ve 439 100-grain weight 51.21°+19.8 1.61
2 Jlo P st i a T 5™

** and *: Significant at the probability level of 1 and ‘
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her traits as independent

& 5kl 599 30 Jimo yu

Table 13- Results of stepwise
variable in 9 days irrigation cﬁ

0 eSileo 00l b s (yd g 6

i 2l \ ;
& & Means of square R? Adjust
‘ ession 2017348.62** 0.67
63479.9

\ Residual
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Juo 4z oud 3)ly wliw 05Ty S o . Variance inflation
Regression coefficient Standardized factor
regression coefficient
ol ca po 521.69+300.38 -
ag 50 BME oluws 280.717+35.78 0.833 1
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**and *: Significant at the probability level of 1 and 5%, respectively
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