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Evaluation of Some Phenological and Agronomic Characteristics of

Cultivated Oat (Avena sativa L..) Genotypes
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Table 1. Identification information of evaluated cultivated oat genotypes

o 8 oled S5 05Kl glelis s IPKOWIT 05 oKL gluls a8
Genotype no.  Karaj gene bank code IPK gene bank code Origin LLie
G1 61618 AVE 3077 Italy [y
G2 61619 AVE 2840 Canada Ny
G3 61620 AVE 1731 Slovakia Skl
G4 61621 AVE 3428 United States of America K +T oo YU
G5 61625 AVE 3209 United States of America K +T oo YL
G6 61630 AVE 3418 United States of America & T ouowe VLI
G7 61631 AVE 3475 United States of America & T oo VLI
G8 61635 AVE 3288 United States of America & T oo VLI
G9 61642 AVE 4832 Germany oLJIT
G10 61643 AVE 3410 United States of America K #T oo YL
G11 61650 AVE 3461 United States of America K +T oo YL
G12 61651 AVE 4663 Kenya LS
G13 61653 AVE 5094 United States of America & T ouowe VLI
Gl4 22609 AVE 2260 Canada (NHY
G15 Euro - Australia Uzl

Gene bank-Leibniz Institute (IPK)
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Table 2. Combined analysis of variance for phenological cultivated oat genotypes in 2020-23 cropping seasons

@351 a3 W Heeb s A 5, S5 53 OB 555
S.0.V. S d.f. Day to panicle emergence Day to flowering Day to physiological maturity
Year (Y) Jl 2 76.58** 29.36 * 2252.65**
Y x Block ¢Sl s Jle 6 5.06 3.16 19.85
Genotype (G) w5 14 136.81** 115.64** 49.88**
G xY Jux csga; 28 7.76** 8.21** 11.72**
Error L 84 1.42 1.46 5.49
C.V. (%) (1)) s Sl ok o day 0.68 0.67 1.08
**and *: Significant at the 5% and 1% probability levels, respectively. o3 65 5 s gy el o 3 I ae 5 4 e g
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Table 3. Mean comparison of the genotype x year interaction effect on phenological

characteristics of cultivated oat genotypes

i sb b s,
Day to panicle emergence

@v\f G5,
Day to flowering

GNP Oy 6 55,
Day to physiological maturity

S5
Genotype 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23
Gl 186 183 184 192 186 187 235 216 217
G2 170 172 173 177 176 177 225 209 209
G3 178 174 175 181 179 180 227 213 213
G4 170 173 175 177 178 180 225 211 212
G5 170 172 174 175 176 177 219 210 211
G6 176 176 178 181 181 182 225 211 213
G7 175 176 176 180 181 181 221 211 211
G8 178 178 178 182 183 183 225 211 212
G9 174 177 178 178 182 183 221 211 212
G10 172 175 176 176 179 179 220 210 210
Gl1 171 174 175 176 179 179 222 211 211
G12 172 173 173 179 178 178 224 213 213
G13 165 171 172 173 176 176 219 211 212
Gl4 174 174 176 178 181 181 223 215 213
G15 164 170 169 170 176 174 220 209 211
LSD (5%) 1 1 2
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Table 4. Combined analysis of variance for agronomic characteristics of cultivated oat genotypes in 2020-23 cropping seasons

33T arps ol gl b Jsb ahg s dokin sl am oS e it dgle s Shee il s Slas &ls,058 055

S.0.V. P df Plant height Panicle length Spikelet panicle? Flag leaf area Dry forage yield Grain yield 1000 grain weight
Year (Y) Ju 2 2323.16* 944.34* 4866.06** 8891.4** 1.02 6296.63 6.73**
Y x Block Shxd 6 620.12 4.62 103.11 12.95 0.28 234245 0.12
Genotype (G) s 14 1081.41**  109.14** 2359.9** 73.99 0.28* 16067.2 1.82**
GxY Jux sy; 28 82.92** 5.69 132.01 39.81** 0.14* 15737.7** 0.09**
Error L= 84 31.28 7.9 99.54 18.05 0.07 33404 0.04
C.V. (%) ()N s Ol i s b Ly 5.88 12.26 20.83 16.89 19.20 16.04 7.19

**and *: Significant at the 5% and 1% probability levels, respectively. o33 S5 5 o ys gy Jlal o 3 Sl gma 5 4 T g
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Table 5. Mean comparison of the genotype x year interaction effect on agronomic characteristics of cultivated oat genotypes

(e ) oS i) (e o S o 5 e (e o 02 0 S AS) Stz e > Sles () dha)lp 055 (e o0 p5) als > Shos
N Plant height (cm) Flag leaf area (cm?) Dry forage yield (kg m2) 1000 grain weight (g) Grain yield (g m?)

Genotype 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23
Gl 90.3 85.0 91.3 34.4 345 32.2 13 16 1.7 31.0 26.9 28.7 435.6 339.8 353.7
G2 80.3 78.7 85.3 26.8 225 311 0.9 1.2 1.4 32.0 28.7 28.0 211.8 376.9 389.8
G3 105.0 104.7 115.0 34.0 23.7 24.3 12 18 2.0 30.3 25.8 24.4 455.0 414.8 407.4
G4 87.3 95.3 107.0 155 25.1 23.8 0.8 1.2 1.8 322 24.6 25.7 347.7 322.2 375.9
G5 78.3 89.3 97.7 222 221 17.9 1.0 1.2 15 31.0 24.2 25.0 333.3 391.7 446.3
G6 106.7 106.7 116.0 20.2 255 18.4 1.0 1.2 15 37.0 255 25.3 338.2 261.1 301.9
G7 79.0 91.3 101.7 19.8 23.4 19.8 1.0 14 15 35.0 255 26.5 411.9 347.2 365.7
G8 88.3 100.3 108.3 225 23.3 19.0 1.2 1.5 1.7 331 24.1 19.8 398.8 227.8 252.8
G9 103.3 97.3 109.3 21.6 32.6 17.0 14 1.7 1.9 22.7 15.2 159 360.7 306.5 267.6
G10 84.3 99.0 98.3 21.9 20.5 18.7 11 14 15 35.2 28.5 24.2 309.5 386.1 370.4
G1l1 88.7 96.7 113.7 24.2 23.1 20.9 11 12 1.6 29.4 21.2 21.4 369.8 293.5 288.9
G12 91.0 91.0 106.0 43.0 36.6 27.6 0.9 13 1.7 28.9 24.0 24.8 328.2 363.0 432.4
G13 92.7 97.3 112.0 18.2 31.6 23.2 0.9 14 1.7 29.8 25.8 245 307.1 358.3 376.9
G14 106.7 97.3 105.3 32.7 32.0 253 1.6 1.5 2.0 33.8 27.3 21.7 464.3 406.5 379.6
G15 51.7 71.0 77.7 21.8 27.7 29.0 1.0 11 14 42.3 38 39.4 323.4 475.9 529.3
LSD (5%) 5.24 0.65 0.25 1.9 54.2
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Table 6. Correlation coefficients between phenological and agronomic characteristics of cultivated oat genotypes based on Pearson's method
(d.f. =13)

b b, AU 5y, S5 5 Oy G 355 a\.:fc\ﬁ)‘ g b adg s aelinslin ax S mlae oS dbsle s Shae Gls)l5m 05 61> 5 Slee
o g5 Day to panicle emergence Day to flowering Day to physiological maturity Plant heigh Panicle length Spikelet panicle’ Flag leaf area Dry forage yield 1000 grain weight Grain yield
Characteristic (DPE) (DF) (DM) t (PH) (PL) (NSP) (FLA) (DFY) (1000GW) (GY)
DPE 1
DF 0.92™ 1
DM 0.04 0.12 1
PH 0.40™ 0.40™ -0.25™ 1
PL 0.58™ 0.56™ -0.43™ 0.68™ 1
NSP 0.40™ 0.33" -0.19" 0.45™ 0.52™ 1
FLA 0.22*" 0.20" -0.54™ 0.44™ 0.49™ 0.08 1
DFY 0.42"" 0.31" -0.44™ 0.55™ 0.62™ 0.61*" 0.41*"
1000GW -0.31™ -0.31™ 0.50™ -0.56™ -0.60™ -0.48™ -0.35" 0.01 1
GY -0.31™ -0.33" 0.04 -0.13 -0.28™ -0.07 0.00 0.09 0.43"" 1
**and *: Significant at the 5% and 1% probability levels, respectively. 33 65 5 o ey el e 3 I ae 5 4 e g
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ABSTRACT
Shahmoradi, Sh., Sorkhi Lalehloo, B., Ghotbi, V., Taheri Ardestani, S. and. Nikkhah, H. R. 2023.
Evaluation of some phenological and agronomic characteristics of cultivated oat (Avena sativa L.)
genotypes. Seed and Plant, 39, pp.527-544 (in Persian).

Germplasm collections in gene banks provide valuable genetic resources for
responding to the current and future challenges imposed by changing climate. In this
research, 14 genotypes from the oat collection of the national plant gene bank of Iran and
cv. Euro, were evaluated using in 2020-2023 cropping seasons in the research field station
of Seed and Plant Improvement Institute in Karaj, Iran. The experimental design was
randomized complete block design with three replications. Mean day to flowering for cv.
Euro (G15) was 173, and for genotype no. 1 (G1) was 188 days. Mean day to
physiological maturity grouped G13, G10, G7, G5 and cv. Euro as early maturity, and G1
was identified as late maturity genotypes. The tallest genotypes were G3 and G6 with
mean plant height taller than 100 cm, and cv. Euro with less than 80 cm plant height was
the shortest. Genotypes, G3, G9 and G14 with mean dry forage yield greater than 1.5 kg
m2 were superior in comparison with other genotypes. Cultivar Euro and G3 had higher
mean grain yield among evaluated genotypes. The results of this research showed that
day to panicle emergence and day to flowering had significant role in determination of
dry forage yield of studied cultivated oat genotypes. The results of this research can be
used in the cultivated oat breeding programs and supplementary studies.

Keywords: Oat, day to panicle emergence, day to flowering, dray forage yield, 1000 grain
weight, grain yield.
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Introduction

Traditional agricultural production systems have played a vital role in the evolution
and preservation of diversity in the field, and by reducing vulnerability to environmental
stresses, could guarantee the sustainability of crop production. Landraces are native
populations of agricultural species that are heterogeneous and local adaptations, therefore,
they provide valuable genetic resources to lessen the current and future challenges of
agriculture in stress prone environments. These local ecotypes may have variable
phenology and low to moderate yields, but often have high nutritional value. Therefore,
exploiting the diversity in genetic resources, especially for grains and fodder, can
guarantee the stability of production in agricultural systems. National and international
gene banks around the world have valuable genetic resources of germplasm of different
plants, most of which are landraces (Dwivedi et al., 2016). Assessment of genetic
diversity in the oat collection of the national plant gene bank of Iran has shown high
diversity in different traits, which can be used in cultivated oat breeding programs
(Shahmoradi et al., 2019). Considering the growing importance and demand for fodder
and grain of this plant as feed and food, phenological and agronomic characteristics of 14
genotypes of the cultivated oat accessions available in the national plant gene bank of
Iran were evaluated.

Materials and Methods

In this research, phenological and agronomic characteristics of 14 cultivated oat
accessions along with cv. Euro (check), received from South Australia, were evaluated.
The experiment was carried out using randomized complete block design with three
replications in the research field station of Seed and Plant Improvement Institute in Karaj,
Iran. Seeds of oat genotypes were planted in two two-meter lines with row spacing of 20
cm and seeding density of 300 seeds m. The evaluated characteristics included day to
panicle emergence, day to flowering, day to maturity, plant height, spikelets panicle™,
panicle length, dry forage yield, grain yield and 1000 grain weight. The homogeneity of
error variances for the examined traits was confirmed using the Levene variance
uniformity test and the normality of the data. Then, combined analysis of variance was
performed using SPSS software (version 25). Means were compared using least
significant differences (LSD) test at the 5% probability level.

Results and Discussion

Combined analysis of variance showed that year, genotype and genotype x year
interaction was significant on some phonological and agronomic characteristics. The
significant genotype x year interaction effect indicated that oat genotypes responded
differently to different years’ environmental conditions. Other researchers have also
shown that environmental conditions in different years had significant effect on plant
phenological and agronomic characteristics as well as on physiological process in plants
(Shavrukove et al., 2017). Genotypes were significantly different for day to flowering
and day to physiological maturity as well as for dry forage yield, grain yield, 1000 grain
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weight and plant height (Kebede et al., 2023b).

Mean day to flowering for cv. Euro (G15), with Australian origin, was 173, and for
genotype no. 1 (G1) was 188 days. Mean day to physiological maturity grouped G13,
G10, G7, G5 and cv. Euro as early maturity, and G1 was identified as late maturity
genotypes. The tallest genotypes were G3 and G6 with mean plant height taller than 100
cm, and cv. Euro with less than 80 cm plant height was the shortest. Genotypes, G3, G9
and G14 with mean dry forage yield greater than 1.5 kg m were superior in comparison
with other genotypes. Kebede et al. (2023b) also reported variation in dry forage yield
among oat genotypes. Cultivar Euro and G3 had higher mean grain yield among evaluated
genotypes.

The results of this research showed that day to panicle emergence and day to flowering
had significant role in determination of dry forage yield of studied cultivated oat
genotypes. There was positive and significant relationship between day to physiological
maturity and 1000 grain weight. Based on the results of this research, some of the studied
genotypes had desirable phenological and agronomic characteristics and can be used in
the cultivated oat breeding programs and supplementary studies.

References

Dwivedi, S.L., Ceccarelli, S. Blair, M.W., Upadhyaya, H.D., Are, A.K. and Ortiz, R.
2016. Landrace germplasm for improving yield and abiotic stress adaptation. Trends
in Plant Science, 21(1), pp.31-42. DOI: 10.1016/j.tplants.2015.10

Kebede, G., Worku, W., Feyissa, F., Jifar, H., Faji, M., Kehaliew, A., Dejene, M.,
Geleti, D., Assefa, G., Alemayehu, M., Balehegn, M. and Adesogan, A. T. 2023b.
Genetic Diversity Assessment of Oat (Avena sativa L.) Genotypes for Agro-
morphological Traits: I. Heritability and Genetic Gain. Pp. 359-380 In: Feyissa, F.,
Wondatir, Z., Fita, L. and Jembere, T. (eds.) Livestock Research Proceedings.
Ethiopian Institute of Agricultural Research. Addis Ababa, Ethiopia

Shahmoradi, Sh., Zahravi, M. and Ghanavati, F. 2019. Evaluation of genetic diversity
in some oat species (Avena spp.) of Iran. Iranian Journal of Rangelands and Forests
Plant  Breeding and  Genetic  Research, 27(1), pp.28-44. DOI:
10.22092/1JRFPBGR.2019.120253

Shavrukov, Y., Kurishbayev, A., Jatayev, S., Shvidchenko, V., Zotova, L.,
Koekemoer, F., de Groot, S., Soole, K. and Langridge, P. 2017. Early flowering as
a drought escape mechanism in plants: How can it aid wheat production? Front Plant
Science, 8, 1950. DOI: 10.3389/fpls.2017.01950

“Corresponding author: shakibashahmoradi@gmail.com Tel.: +982632701260

Received: 06 November 2023
Accepted: 26 January 2024

@ 20230 Seed and Plant. This is an open access article distributed under Creative Commons Attribution 4.0
@ International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
;34

any medium or format, as long as you give appropriate credit to the original author(s) and the source.

OFF


https://doi.org/10.22092/ijrfpbgr.2019.120253
https://doi.org/10.3389/fpls.2017.01950

