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Table 1. Name and origin of the studied oat gerexyp

T Sadle S5 Lie

Genotypic code Genotype Origin
G01 Ozark NPAs (USA)Arka
G02 Ugf775456 Brazil
G03 Wallaroo SARDI (Aus)
Go04 Euro SARDI (Aus)
GO05 Wintaroo SARDI (SA, aAus)
G06 GA Mitchell Georgia (USA)
Go7 Potoroo SARDI (SA, Aus)
G08 13Zop95 Saskatchewan (Canada)
G09 Mortlock WADA (Aus)
G10 OH1022 Ohio (USA)
Gl1 1A91098-2 (High oil B glucan) lowa (USA)
G12 4270p95 Saskatchewan (Canada)
G13 Swan WADA (Aus)
G14 Kaloptt Sweden
G15 Tarahumara Mexico
G16 C1/130 Minnesota (USA)
G17 Ufrgs940886-4 Brazil
G18 Nasta Finland
G19 Brusher SARDI (SA, Aus)
G20 Arnold -
G21 Quoll SA (Aus)
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Table 2. Results of analysis of variance for theligd traits in oat

Mean squares ol o (Sl

oielesl Ll Sl ety oo a0
Experimenta Source of ol als Jlia 59 Ao slass abgs slawd W oy als o, Sles wig gl )l adgs Job
conditions variation df 100C-grain  No. of No. of Plant Grain Plant Spike
weight grain.spikeé' spike.n? weight vyield height length
RaT:fe . Rer;l'i);ﬂon 0.036 0.589 0.366 0.036 0127 0.160 0.960
Ge“:o’;;pe 20  0.001 0.001 0.001 0.014 0.001 0.001 0.005
&Lo}lé”a} 40
Error
v o6 - 1107 19.16 2504 19.85 18.43 541  17.00
lrri‘g'ate Regl'i);tion 0043 0145 0697 0296 0029 0400 0.884
Ge“:o’;;pe 20  0.001 0.006 0.001 0.207 0.001 0.001 0.001
Q,’L;,[La)'l‘_gl.|a>' 40
Error
- 1158 2755 2724 2587 2536 9.06 0.08

CV (%)
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Table 3. Mean of the studied traits in oat undegated condition

- (p,5) als e oy5q &lo ol aige olaws e 39 oo Slee wg gls)l  abgs Job
g;zz)type 1000-grain No. of No. of Plant Grain Plant Spike
weight (g)  grain.spike  spike.n?  weight yield height length
Ozark 33.64 50.17 394.10 20537.3 6652.9 101.20 22.60
Ugf775456 31.59 59.50 305.28 17278.4  5561.6 97.60 16.87
Wallaroo 30.23 61.67 396.49 19847.1 7658 94.60 15.53
Euro 38.55 44.53 474.64 21962.7 8140.8 75.33 18.27
Wintaroo 35.98 47.23 448.64 20245.1 7637.6 93.20 15.13
GA Mitchell 30.84 57.00 406.85 17356.9 7130.8 81.73 15.87
Potoroo 34.66 65.13 420.46 20478.4  9536.9 72.40 15.40
13Zop95 29.22 72.87 257.63 20007.8 5391.8 104.73 20.20
Mortlock 33.64 41.50 545.93 19682.4 7280.8 83.67 18.53
OH1022 27.70 84.77 278.60 22521.6 6347.3 98.13 19.40
IA91098-2 19.45 97.00 303.11 16168.6 5236.9 111.87 19.93
42Z0op95 27.85 84.53 246.44 18019.6 5917.3 115.47 20.80
Swan 41.08 60.17 319.48 23390.2 7849 102.13 19.33
Kaloptt 24.58 94.70 194.29 27168.6  4798.4 122.13 20.60
Tarahumara 37.04 65.30 329.99 24829.4 7939.2 87.47 17.13
C1/130 30.21 94.27 228.86 22274.5 6494.7 127.73 24.13
Ufrgs940886-4 33.33 56.50 446.31 20286.3 8088.6 84.20 16.40
Nasta 21.33 114.57 201.05 22084.3  4848.6 112.07 24.33
Brusher 31.44 62.03 440.95 17821.6 8483.9 67.80 15.27
Arnold 23.44 92.57 259.87 30364.7 5438.2 114.53 23.13
Quoll 31.28 46.03 529.57 15584.3 7511.8 62.80 16.67
P-value s e gl 0.001 0.001 0.001 0.014 0.001 0.001 0.005
LSD 5% 5.63 21.86 146.19 6816.7 2084.1 8.55 5.28
o dld o Y 0 addllas 8,50 Olao KL -F Jgu
Table 4. Mean of the studied traits in oat underfeal condition
. (p,5) wls a5 alo olaws Alg> olass EPORST) aly o,Slee Wi gl algs Job
Gzzgt)ype 1000-grain No. of No. of Plant Grain Plant Spike
weight (g)  grain.spiket  spike.n?  weight yield height length
Ozark 31.06 57.76 195.39 9074.5 2952.7 75.00 19.20
Ugf775456 30.78 61.88 157.46 10039.2 3482.5 90.87 17.20
Wallaroo 32.19 61.65 212.62 9580.4 4073.7 73.27 15.53
Euro 32.60 46.34 276.41 10080.4  4314.1 65.73 15.73
Wintaroo 30.30 48.77 206.97 9582.4 4154.9 83.13 16.73
GA Mitchell 30.58 47.76 264.24 12549 4893.9 70.13 15.33
Potoroo 28.07 42.18 246.75 10970.6 5214.9 63.13 15.47
13Zop95 24.43 75.09 83.15 13498 1888.4 84.53 19.27
Mortlock 29.88 73.79 276.67 9268.6 4430.8 71.07 16.60
OH1022 25.03 77.36 207.40 11807.8 3342.5 78.73 17.80
IA91098-2 17.49 98.40 142.75 6476.5 2034.5 89.93 22.07
4270p95 25.67 64.91 142.30 9800 2001.6 89.13 20.33
Swan 32.49 65.33 230.55 10402 4671.8 87.60 19.00
Kaloptt 18.79 81.23 69.67 8286.3 1432.7 89.00 19.80
Tarahumara 25.85 85.48 179.87 11247.1 2531.4 70.13 16.07
C1/130 25.81 82.38 74.78 10092.2 1640.2 105.40 23.13
Ufrgs940886-4 24.96 85.99 263.28 8605.9 4009.8 75.60 15.20
Nasta 19.54 87.23 47.71 10651 947.1 78.20 18.67
Brusher 23.96 100.16 254.01 8941.2 4062.7 56.47 14.80
Arnold 20.25 104.32 66.96 11198 1356.5 80.07 17.00
Quoll 27.24 60.82 201.15 6443.1 3497.8 52.67 14.73
P-value s sxo mlaws 0.001 0.006 0.001 0.207 0.001 0.001 0.001

LSDsy 5.07 32.67 81.33 4241.1 1333.6 11.60 2.64
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Table 5. Changes of the studied traits under itey@ompared to rainfed condit®n

ma
lin Rainfed Irrigate
Traits el Jsla Sl eSiles Jslo> Sl ”'Cf;*’ 23
Average Minimum Maximum Average Minimum Maximum Pergenrﬂgz]e
' H ] ..
() 13,152 039 2652  17.49 32.6 3081  19.45 41.08 -13.92
1000-grain weight (g)
A% 0 s olas 71.85 42.18 104.32 69.14 415 114.57 3.91
No. of grain.spiké
Gy e pads s 1gg 06 4771 276.67 35374 19429 54593 -48.85
No. of plant.n?
2 eSkS) G JS 059
(s 9933.1 6443.1 13498 20852.8 15584.3 30364.7 -52.37
Plant yield (kg.h&)
39 £S5 6kkS) ails o Slae
(S 3187.4 947.1 5214.9 6854.5 4798.4 9536.9 -53.50
Grain yield (kg.h#)
(Aol .dd% e, 7.61 52.67 105.4 95.75 62.8 127.73 -18.95
Plant height (cm)
(ostle) ads> Jsb 17.6 14.73 23.13 1883  15.13 24.33 6.54

Spike length (cm)
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Table 6. Drought tolerance indices in the studiadgenotypée’s

S5 Yp Ys R SS| TOL MP GMP STI HMP
Genotype (kg.ha’)  (kg.ha') (%) (kg.ha’)  (kg.ha') (kg.ha') (kg.ha')
Ozark 6652.9 2952.7 0.56 1.04 3700.20 4802.84 4432.204180 4090.17
Ugf775456 5561.6 3482.5 0.37 0.70 2079.02 4522.06 4400.964120 4283.10
Wallaroo 7658.0 4073.7 0.47 0.87 358431 5865.88 5585.416640 5318.34
Euro 8140.8 4314.1 0.47 0.88 3826.67 6227.45 5926.247470 5639.59
Wintaroo 7637.6 4154.9 0.46 0.85 348275 5896.27 5633.27/6750 5381.99
GA Mitchell 7130.8 4893.9 0.31 059 2236.86 6012.35 5907.417430 5804.30
Potoroo 9536.9 5214.9 0.45 0.85 432196 7375.88 7052.220591 6742.76
13Zop95 5391.8 1888.4 0.65 1.21 3503.33 3640.10 3190.922170 2797.17
Mortlock 7280.8 4430.8 0.39 0.73 2850.00 5855.78 5679.75%6870 5509.01
OH1022 6347.3 33425 0.47 0.88 3004.71 484490 4606.084520 4379.04
IA91098-2 5236.9 2034.5 0.61 114 3202.35 3635.69 3264.122270 2930.52
4270p95 5917.3 2001.6 0.66 1.24 3915.69 3959.41 3441.482520 2991.30
Swan 7849.0 4671.8 040 0.76 3177.25 6260.39 6055.477800 5857.26
Kaloptt 4798.4 1432.7 0.70 1.31 3365.69 311559 2622.011460 2206.62
Tarahumara 7939.2 2531.4 0.68 1.27 5407.84 523529 4482.984280 3838.77
C1/130 6494.7 1640.2 0.75 1.40 485451 4067.45 3263.832270 2618.98
Ufrgs940886-4 8088.6 4009.8 0.50 0.94 4078.82 6049.22 5695.07/6900 5361.66
Nasta 4848.6 947.1 0.80 150 390157 2897.84 2142.880980. 1584.60
Brusher 8483.9 4062.7 0.52 0.97 4421.18 6273.33 5870.957340 5494.37
Arnold 5438.2 1356.5 0.75 140 4081.76 3397.35 2716.031570 2171.34
Quoll 7511.8 3497.8 0.53 1.00 4013.92 5504.80 5125.915590 4773.10

(O 4 Sl 2Ll SST sl i g0 o & Sloe &l s M)QR‘mas‘_;)LHT Loyl o ails o, Slos oaims lis i 4Ys sYp 1

Akt Sgale (o :Silbe HMP g 255 4 Joo asls ST pwsin :55ke GMP s Slee 0.K5ke MP ( Jos a3l TOL
T Yp, grain yield under irrigated condition; Ysagn yield under rainfed condition; R, changes petage of the
grain yield under irrigated compared to rainfedditons; SSI, stress susceptibility index; TOL gi@nce index;
MP, mean productivity; GMP, geometric mean produiigti STI, stress tolerance index and HMP harmonic

mean productivity.
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Table 7. Results of factor analysis for droughetahce indices

o w"le.)‘s
Cumulative  Eigen

- lod
Jle R

>l e el Glele L
Loading factors for each indices

Factor Variance (%)

variance (%) value Yp Ys SSI  TOL

MP GMP STI HMP

PC1 81.07 81.07 6.49 089 099 -086 -0.15 09899 099 0.99
PC2 18.49 99.56 1.48 046 -0.13 049 099 0.1006 0.09 -0.02
“1 Go7
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Figure 2. Biplot diagram for grouping the studiezhgtypes. The First PCA is potential of grain yiefd
drought resistance index and the second PCA igytitdolerance index. The genotypes are shown iheThb
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Tallaroo 3
Tintaroo = Cluster Ys SSI TOL MP GMP STI IIAM
oumsll 21
Eurao 4 1 7931.8 13325  0.811 35994 61321 5853.2 0.731 55882
Ufrgs9486886 17
Brusher 19 2 6625.2 3077.3 0.974 3547.9 4851.3 4480.6 0.427 41478
Gemizchel L - 3 5446.6 16144 1316 38321 3530.5 29488 0.189 24715
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Figure 3. Cluster analysis using Ward’s minimumatace based on drought tolerance indices. The gpest
are shown in Table 1.
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Abstract

Identification of tolerant genotypes to rainfed dition is one of the important breeding objectives
in cereals such as oats. Therefore, this reseaashperformed to evaluate 21 oat genotypes under
rainfed and irrigated conditions each in a randechizomplete block design with three replications in
Sarpol-e-Zahab, Kermanshah, during 2011-2012 cngppéason. The results of analysis of variance
showed significant variation among genotypes foeldyi yield components and other studied
morphological traits under both conditions. All died traits except number of grain per spike were
reduced under rainfed condition compared to irdgatondition. Factor analysis identified two fastor
that explained the correlation among the drougktance indices. The first factor was named ofdyiel
potential and drought resistance and the secondrfa@s called drought tolerance. The compatible
and incompatible genotypes to rainfed conditionseveeparated by cluster analysis. Totally, based on
the drought tolerance indices and the other ansjyd®e genotypes Potoroo, Brusher, Euro and
Ufrgs940886-4 were known as the genotypes withdrigjtain yield in both conditions and Nasta,
Arnold, Kaloptt and 13Zop95 were known as the ggoed with lower grain yield and incompatible to
rainfed condition.
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