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Extended Abstract
1. Introduction: Green beans are one of the vegetables with high nutritional value in the food basket of Iranian

households. However, the domestic variety of green beans has not been improved and released so far. Therefore,
in order to obtain high-vieldina cultivars of high quality green beans, this experiment was performed.
2. Materials and Methods: Eight lines (KS10008, KS10069, KS10071, KS10072, KS10073, KS940102,

KS94014 and KS940144) were compared with the commercial cultivars Sunray and Valentino in a randomized
complete block design with three replications in three regions: Karaj, Sari and Zarghan over two years (2017-
2018). In both years, at the end of April and the beginning of May, the seeds of each line were planted in six rows
of five meters long with a seed spacing of 10 cm and a distance between lines of 60 cm. Morphological traits such
as the number of pods per plant, length of pods, weight of pods per plant, as well as phenology traits (such as days
after planting to emergence of the third trifoliate leaf, flowering and maturity) and finally green pod yield of each
genotype were recorded. The marketability of pods (size, shape, color, crispness and taste) was also checked in
each genotype. The results related to the yield of the green pods of the lines were analyzed. Non-parametric rank
method was used to determine the degree of compatibility and grouping of genotypes.

3. Results and Discussion: The results of combined analysis of variance of green pod yield in three regions during

two years showed that the effect of year and location was not significant, but the interaction of yearxlocation,
genotypex year, genotypex location and genotypexyearx location were significant. Also, the results showed that
the genotypes were significantly different in the green pod yield. The comparison of average yield of green pods
showed that KS940144 line had the highest pod weight per unit area. Lines KS10071 and KS940102 ranked second
and third in terms of green pod yield. The lowest green pod weight was related to KS10072 line. The KS940144
line also showed the highest number of pods per plant. The highest and lowest weight of green pods belonged to
KS940144 and KS10072 lines in Karaj, respectively. In Sari, the highest and lowest green pod weight belonged
to KS940144 and Valentino and in Zarghan, the highest and lowest green pod weight belonged to KS940144 and
KS10072 lines, respectively. One of the factors affecting the production of crops is the interaction between
genotype and environment. The less this interaction is, the more stable the production will be. Yield stability
analysis by non-parametric ranking method showed that KS940144 and KS10071 lines were the most stable lines.
One of the important characteristics of green beans, apart from stringless of pod, is the length of the pod or its
elongation. The crispness of the pod and its color are also prominent features in the marketability of green beans.
KS10073 line, although it was identified as a stringless line in the previous steps, but in this experiment, it was
observed that for this trait, it is variable with the change of environmental conditions and its crispiness is also
different. KS10008 line is one of the early mature lines and can be suggested for areas with a shorter growing
season. Of course, the greater thickness of its pod compared to other lines and commercial cultivars reduces its
marketability. Lines KS940143 and KS940144 are similar in pod and have good pod elongation. These two lines
are similar in appearance to Sunray variety and even better than it. Their difference is the lighter color of the
KS940143 line compared to the KS940144 line and the Sunray variety. Also, the KS940144 line has an elongated
and slender pod, while the pods of Sunray variety and KS940143 line are sword-shaped. Lines KS10071 and
KS940102 are similar to each other in terms of pod shape and also similar to Valentino variety. These three
genotypes have elongated pods. Their difference is the lighter color of the KS940102 line compared to the
KS10071 line and the Valentino variety.

4. Conclusions: In general, according to the results obtained in the regions, the stability analysis of green pod

yield and also considering the important trait of marketing, KS940144, KS10071, KS10008 and KS940102 were
selected as the superior lines.
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Table 1- Meteorological characteristics of Karaj, Sari and Zarghan research farms

Sl oSl gled Sihe led Sl les (p Sl b (S0l
oK Lo b VLo (3L aaS s Yl o
Location Elevation  Precipitati ~ Min. temp.  Max. temp. Annual Relative
(m) on (mm) (°C) (°C) temp. (°C)  humidity (%)
=5 (Karaj) 1312 247 8.0 20.8 14.4 53
b (Sari) 51 756 7.2 25.7 16.5 78
oB,; (Zarghan) 1600 292 8.1 25.2 16.6 44
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Table 2- Mean of evaluated characters in green bean genotypes in three regions (Karaj, Sari and
Zarghan) during two years (2017-18)

RPY S 5, olaws Cisls ool B 59, olows Wgr o AU olaay oo BME 0 Slas
Genotype Days to flowering Days to the first harvest Pods per plant Pod yield (g.m?)
KS10008 51.172 74.06%¢ 1969% 10949
KS10069 48.89% 74.56%¢ 164°f 839°
KS10071 51.942 74.39%c¢ 317° 1485°
KS10072 50.78® 77.722 129 675
KS10073 50.44c 75.89%¢ 251¢ 1126¢
KS940102 51.502 77.39% 333P 1392b¢
KS940143 48.00¢ 72.72¢ 223 1030¢
KS940144 51.282 73.78%¢ 3992 17722

Sunray 49,330cd 73.06" 2990 1301°¢
Valentino 50.892 71.94° 326° 1346P¢
Mean 50.12 74.55 263.7 1206

25,05 (5,0 ire M K0S, b o iy Jleis e 10 (S5l (g03] el S tie By (6l sla Sl ¢ygiw yo 40
In each column, means followed by the same letters are not significantly different according to Duncan’s multiple range test

(P<0.05).

(YA7-AY) 55 59 o Lugd sl 955 59 (21351 9590 Wlio il -V Jgur

Table 3- Mean of evaluated traits in green bean genotypes in Karaj (2017-18)

) RS 5, olass Cisls gl B 5g, Slows W o B dlasay o e Sloe
Genotype Days to flowering  Days to the first harvest Pods per plant Pod yield (g.m?)
KS10008 40.50¢ 53.67¢ 303 158130¢
KS10069 40.83% 63.17°¢ 273¢ 1200°¢
KS10071 44502 62.00° 395% 1764%®
KS10072 42,000 66.002 243¢ 1140¢
KS10073 42.67b 61.50° 416° 1696%
KS940102 45.50? 61.50° 3482 15871%¢
KS940143 45.502 61.50° 420° 16032¢
KS940144 43.17° 61.50° 411 18332

Sunray 41.00% 61.50° 273¢ 1331k¢
Valentino 42.33% 56.67¢ 341%¢ 1469
Mean 42.8 60.9 342 1518

235,105 (5,0 sime M SoaSs b oo iy Jle zelaws 10 (SSls (g03] el S e g > 61l sl Siles ¢ygim o 40

In each column, means followed by the same letters are not significantly different according Duncan's multiple range test (P<0.05).
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Table 4- Mean of evaluated traits in green bean genotypes in Sari (2017-18)
sy oalF gy, o SRR O U s s o D 5 Sas
Genotype Days to flowering Daysh;c;vtgsi first Pods per plant Pod yield (g.m?)
KS10008 62.172 75.00° 102« 730¢
KS10069 61.33¢ 74.16° 114 832bcd
KS10071 61.50? 75.50%® 974 7630
KS10072 57.17%® 75.00° g7¢ 743%
KS10073 63.832 77.83? 121%® 873kc
KS940102 59.332 76.00%® 107bd 775>
KS940143 55.67¢ 75.33® 1183 880°
KS940144 59.33? 75.33® 1322 10032
Sunray 57.33bcd 73.67°¢ 103« 7720
Valentino 61.33® 74.50° 103« 7204
Mean 59.90 75.23 109.4 809

25|05 (gl sime BB K0S b duo yd gty Jleis] el 50 (SIS 9031 sl r Syt gy (gl sla Kl oygias o 40
In each column, means followed by the same letters are not significantly different according Duncan's multiple range test (P<0.05).
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Table 5- Mean of evaluated traits in green bean genotypes in Zarghan (2017-18)

RPY B 59, olaws Cisls p ol B 5g, Slows Wgr o AU olaay Jow ME S Slos
Genotype Days to flowering  Days to the first harvest Pods per plant Pod yield (g.m?)
KS10008 50.832 93.502 183¢ 971°
KS10069 44,50°° 86.33% 104 487°
KS10071 49.83? 85.67% 458° 1927°
KS10072 53.172 92.172 489 140
KS10073 44,83 88.33? 2174 809
KS940102 49.67° 94.672 541° 1822°
KS940143 42.83° 81.332 132¢f 607d®
KS940144 51.332 84.502 6552 24782

Sunray 49.672 84.00? 521b¢ 1800 P
Valentino 49.00% 84.672 5340 1848°
Mean 48.56 87.52 339 1289

25,105 (5,0 sime M K0S, b o iy Jleis ] e 10 (51 geT el oS e By > (6110 (sloKileo g o 40
In each column, means followed by the same letters are not significantly different according Duncan's multiple range test (P<0.05).
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Table 6- Analysis of pod yield stability in green bean genotypes based on non-parametric ranking
method
CJS R5)L"" Q@)} u,..f;L..a )L.é-'“ ‘—'Q‘J’dl i f}u
- Karaj Sari Zarghan A,y Sk o
o9 o, Slos ) i o,Sos
Genotype Meanrating  Standard . .
Y€ 2017 2018 2017 2018 2017 2018  Mean (Ri) deviation of Y i€ld ratio
yield rank index
KS10008 6 4 6 9 6 6 1094 6.16 1.60 90.71
KS10069 4 10 4 2 9 8 839 6.16 3.25 69.57
KS10071 5 1 8 7 4 1 1485 4.33 2.94 123.13
KS10072 10 9 10 3 10 10 675 8.66 2.80 55.97
KS10073 3 6 3 8 7 7 1126 5.66 2.16 93.37
KS940102 7 3 5 5 2 5 1392 4.50 1.76 115.42
KS940143 1 8 2 6 8 9 1030 5.66 3.39 85.40
KS940144 2 2 1 1 1 4 1772 1.83 1.17 146.90
Sunray 8 7 7 4 3 3 1301 5.33 2.25 107.88
Valentino 9 5 9 10 5 2 1346 6.66 3.14 111.61

e 5 VT il 53 o blie S 3 o BDlE 3 Shas (ke
Mean yield of green pods in all regions during two years: 1206 g.m-2.
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Figure 1- Selected lines and commercial cultivars of Sunray and Valentino
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Table 7- Comparison of evaluated traits of selected lines with commercial cultivars

S ohas ol s s o 2 Xa oS e 0, Klas oS
R s S s BRI el o) gl
v bt . . ( ) - ’) - -
Cenobpe  Daysto  Dawiothe  Podsper it (RRSEE ECANS
flowering first harvest plant Sunray (%) Valentino (%)
KS10008 51.17 74.06 196 1094 -15.9 -18.7
KS10071 51.94 74.39 317 1485 14.0 10.3
KS940102 51.50 77.39 333 1392 7.0 34
KS940144 51.28 73.78 399 1772 36.2 31.6
Sunray 49.33 73.06 299 1301 - -
Valentino 50.89 71.94 326 1346 = -
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