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ABSTRACT

Introduction: Oat (Avena sativa L.), as a crop with high nutritional value, plays a significant role in providing food for both humans and
livestock, and in recent years, due to the increasing demand for healthy food products, its popularity among health-conscious consumers has
grown significantly. This demand has increased the need to improve oat production and develop efficient agricultural methods to maintain
and increase its productivity. Although oat is known as one of the most resistant cereals to abiotic stresses due to its high adaptability to
different climatic conditions and ability to grow in harsh environments. However, climate change and the reduction of water resources,
especially the occurrence of drought stress, have created new challenges for the production of this crop and have significant negative effects
on its growth and yield. In this study, the grain yield of 21 oat genotypes was investigated under three different water conditions and an
attempt was made to identify genotypes that are capable of maintaining high yield under different conditions using different drought
resistance indices.

Materials and methods: This study aimed to evaluate grain yield and identify drought-tolerant genotypes using stress tolerance indices in
21 oat genotypes, were conducted using a randomized complete block design with three replications, under three conditions: irrigated (non-
stress), rainfed, and post-flowering drought stress, at the Agricultural and Natural Resources Research Farm of Razi University in
Kermanshah during the 2014-2015 cropping years.

Results: The results of simple analysis of variance for grain yield trait in irrigated (no stress), rainfed, and post-flowering drought stress
conditions showed significant differences among oat genotypes. The results indicated that the stress tolerance index (STI), mean
productivity (MP), and geometric mean productivity (GMP) were positively and significantly correlated with grain yield under both stress
and non-stress conditions, and are therefore suitable for screening drought-tolerant genotypes. The results of the principal component
analysis indicated that the first two components justified more than 99% of the variation in the data. Based on the biplot diagram, Genotypes
7 and 17 showed strong performance under both conditions and Genotypes 19, 21, 12, 13, 6, 3, and 5 were recommended for cultivation
under late-season drought conditions.

Conclusion: Under rainfed conditions, genotypes 7, 17, 5, 9, and 13 and under post-flowering drought stress, genotypes 5, 19, 21, 3, 7, and
17 were having favorable traits and consistent yields. The findings of this research could contribute to the improvement of oat breeding
programs and the development of drought-resistant varieties.
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Table 1- Entry number, name, and origin of the studied oat genotypes

Laxs Origin —95 b Genotype name w955 0,les Genotype No.
USA Ozark 1
Brazil UPF775456 2

Australia Wallaroo 3
Australia Euro 4
Australia Wintaroo 5
USA GA-Mitchell 6
Australia Potoroo 7
Canada 13Zop95 8
Australia Mortlock 9
USA OH1022 10
USA 1A91098-2 11
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Canada 4Z0op95 12

Australia Swan 13

Sweden Kalott 14

Mexico Tarahumara 15

USA C-1/130 16
Brazil UFRGS948886 17

Finland Nasta 18

Australia Brusher 19

Germany Arnold 20

Australia Quoll 21

30 ERainfall Fuil 10

22 ~#)Mean Temperature Los ;ufile 100

24 90

22 80
. 20 F 70
:; 18 -;-f
53 16 60 i)
_'l 14 I s0 "
i 1

8 F 30

6 H 20

N F 10

E D [ L = 0

e ey 57 & ] waal o eggp cdewsyl  olay 28

(OFAT-1T4N) Il gla ole

VRFFAY ool Jlo 5o aldls (ugmmas 42 30) Lo (rilyo 3 (yinshen) (Fisl yldo -) JSib

Figure 1- Monthly rainfall (mm) and mean temperature (°C) during the 2014-2015 cropping
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Table 2- Analysis of variance for grain yield of oat genotypes under irrigated (non-stress),
rainfed, and post-flowering drought stress conditions
Sy ya (8dle

Mean squares
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* K

, and "s: Significant (a= 5%), highly significant (a= 1%), and non-significant, respectively.
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Table 3- Drought tolerance indices of 21 oat genotypes based on grain yield
under irrigated (non-stress) and rainfed conditions

GMP MP TOL YS YP i
Y STI ssl
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)  Genotype
065 022 0.99 1641.91 1734.83 1120.33 1174.66 2295.00 1
101 054 1.03 2586.13 2748.56 1861.70 1817.70 3679.41 2
130  0.60 0.54 2714.95 2747.67 845.55 2324.89 3170.44 3
1.04  0.46 0.79 2380.31 2451.36 1171.83 1865.44 3037.28 4
170 075 -0.02 3032.07 3032.09 -24.85 3044.52 3019.66 5
099 047 0.91 2399.94 2506.53 1446.40 1783.33 3229.73 6
1.31 1.09 1.20 3662.32 4031.02 3368.41 2346.81 5715.22 7
080  0.38 113 2161.63 2341.26 1798.74 1441.89 3240.63 8
128 073 0.85 2998.48 3108.45 1638.96 2288.96 3927.93 9
049 025 1.53 1763.08 2207.45 2656.60 879.14 3535.74 10
074 037 1.25 2131.99 2377.26 2103.34 1325.59 3428.93 11
131 0.66 0.67 2854.93 2911.54 1142.70 2340.18 3482.89 12
140 072 0.58 2968.75 3010.65 1001.00 2510.14 3511.14 13
074 030 1.06 1918.48 2048.56 1436.67 1330.22 2766.89 14
058  0.27 1.36 1817.44 2097.95 2096.02 1049.94 3145.96 15
076  0.29 0.95 1874.26 1967.08 1194.28 1369.94 2564.22 16
1.35 1.00 1.07 3515.98 3763.74 2686.00 2420.74 5106.74 17
067 036 1.37 2106.23 2441.87 2471.08 1206.33 3677.41 18
094 053 113 2543.98 2756.81 2124.30 1694.66 3818.96 19
046  0.23 1.55 1689.87 2138.86 2622.28 827.72 3450.00 20

1.36 0.76 0.75 3060.32 3141.68 1420.70 2431.33 3852.03 21
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Table 4- Drought tolerance indices of 21 oat genotypes based on grain yield
under irrigated (non-stress) and post-flowering drought stress conditions

GMP MP TOL YS YP R
YSI Yl STI SSI
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) Genotype

0.83 0.82 0.35 0.48 2100.66 2108.89 372.22 1922.78 2295.00 1
0.55 0.87 0.61 1.33 2744.48 2863.26 1632.29 2047.11 3679.41 2
0.97 131 0.79 0.08 3123.88 3124.22 92.44 3078.00 3170.44 3
0.58 0.76 0.44 1.23 2330.74 2412.92 1248.72 1788.56 3037.28 4
1.08 1.39 0.80 -0.24 3140.63 3143.05 -246.77 3266.44 3019.67 5
0.93 1.28 0.78 0.20 3117.05 3119.02 221.44 3008.30 3229.74 6
0.45 1.09 1.19 1.65 3835.30 4144.48 3141.48 2573.74 5715.22 7
0.48 0.66 0.41 1.56 2249.24 2400.89 1679.48 1561.15 3240.63 8
039 065 049 1.82 2463.96 2736.78 2382.30 1545.63 3927.93 9
024 037 025 2.26 1763.10 2207.46 2656.58 879.17 3535.74 10
0.46 0.68 0.44 1.60 2347.48 2518.02 1821.82 1607.11 3428.93 11
085 127 084 0.43 3222.99 3232.69 500.41 2982.48 3482.89 12
090 134 090 0.30 3331.30 3335.91 350.48 3160.67 3511.15 13
031 036 019 2.07 1542.64 1813.48 1906.82 860.07 2766.89 14
0.76 1.03 0.61 0.69 2758.49 2782.35 727.23 2418.74 3145.97 15
0.96 1.05 0.51 0.10 2519.02 2519.42 89.61 2474.61 2564.22 16
0.63 1.39 1.35 1.09 4079.66 4182.95 1847.59 3259.15 5106.74 17
0.38 0.60 0.42 1.84 2287.09 2549.91 2255.01 1422.41 3677.42 18
088 144  1.05 0.33 3600.34 3606.59 424.74 3394.22 3818.96 19
047 069 045 1.58 2373.33 2541.33 1817.33 1632.67 3450.00 20

112 1.85 1.35 -0.38 4088.62 4095.89 -487.71 4339.74 3852.03 21
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Table 5- Simple correlation coefficients between drought tolerance indices and grain yield
under irrigated and rainfed conditions (below the diagonal) and irrigated and post-flowering

drought stress conditions (above the diagonal)

Ys Yp TOL MP GMP SSI STI Yl YSI

Ys 1.00 025 -0.70™ 0.83" 091" -0.86™ 0.89 1.00" 0.86™

Yp 0.38 1.00 051" 0.74™ 063" 025 066™ 0.25 -0.25

TOL -043° 067" 100 -019 -0.34 095" -030 -0.70™ -0.95"

MP  0.79" 0.87" 021 1.00 0.98" -045" 0.99" 0.83" 045"

GMP 0.90™ 0.74™ 0.00 097" 1.00 -0.59" 0.99™ 091" 059"

SsI -0.83" 020 086" -031 -050" 100 -0.54™ -0.86™ -1.00™

STI  0.87" 078" 0.06 098" 099" -045" 100 0.89™ 054"

Yl 1.00" 038 -043 079" 0.0 -0.83" 087" 100 086"

YSI 083" -020 -0.86™ 031 050" -1.00" 045" 0.83"  1.00

a0 ) 50 Jiol maw o s pme i ey ¥ g *

*and ™: significant at the 5% and 1% probability levels, respectively
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