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1- Tolerance

2- Mean Productivity

3- Stress Tolerance Index

4- Geometric Mean Productivity
5- Stress Susceptibility Index

6- Yield Stability Indexas

7- Yield Index
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Table 1- Analysis of variance of morphological traits for millet genotypes under Irrigation treatments
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Table 2- Comparison of Irrigation and millet genotypes interaction at vegetative and reproductive stages
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The means with at least one common letter, they are not statistically significant at the 5% level.
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Table 3- Comparisons of mean growth characteristics, yield and yield components for common and foxtail millet genotypes
under different irrigation regimes
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The means with at least one common letter, they are not statistically significant at the 5% level.
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Figure 1- Compares the average height of a) Irrigation treatments and b) Genotypes
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Table 4- Indicators of drought tolerance and yield in normal and drought conditions in Millet

«wiy;  YP YS SSI TOL GMP STI MP YI YSI
Saliy 234 169  0.68 65 198.86 0.14 201.50 0.55 0.72
2 3347 100 1.71 234.67 18294 0.12 217.33 0.32 0.30
s 1299 592 133 707 876.93 2.80 94550 191 0.46
P69  776.7 426.7 1.10 350 575.65 1.21 601.67 138 0.55
P101  304.7 294.7 0.08 10 299.62 0.33 299.67 095 0.97
okt 4207 2267 1.12 194  308.79 0.35 323.67 0.73 0.54
S79 122 853 0.73 36.67 102.03 0.04 103.67 0.28 0.70
S81 784 504 0.87 280 628.60 044 644 1.63 0.64
S85  440.7 388.7 0.29 52 413.85 0.62 414.67 1.26 0.88
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Table 5- Correlation coefficients of drought tolerance and yield in stress and non-stress conditions

YP YS SSI TOL GMP STI MP YI YSI
YP 1
ok
vS 0.89 1
SSI 0.37 -0.02 1
oL 093 *x 0.68* 0.64 1
ok ok ok
GMP 0.97 0.96 0.20 0.84 1
ok ok ok ok
STI 0.98 0.90 0.28 0.90 0.97 1
MP 0.98 #*  0.95%* 0.25 0.87 #*  0.99 **  0.98** 1
VI 0.89 *#* (.99 ** -0.02 0.68 * 0.96** 090 ** (.95 ** 1
YSI - 0.37 0.02 - 0.99 ** - 0.64 - 0.19 - 0.27 -0.24 0.02 1
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Introduction

Drought stress is the most important factor limiting plant growth throughout the world so that the slowdown
in drought is far more than other environmental stress (1). Following wheat, rice, maize, barley millet and
sorghum, are the world's most important annual crops.

Materials and Methods

In order to evaluate the yield and yield components of millet genotypes and determine the most tolerant
genotype based on indicators of drought tolerance a field experiment was conducted at the research farm of the
Faculty of Agronomy of the University of Shahid Bahounar university of Kerman-Iran in 2012. The experiment
was carried out as split plot based on the randomized complete block design with three replications. Main plots
were dedicated to drought, water levels (50 and 100% field capacity) and in the subplots millet
cultivars(including Common Millet: Pishahang cultivar, Rabor and Golbaf ecotypes and common promising
lines P69, P101, as well as foxtail millet, Bastan cultivar and foxtail promising lines S79, S81, S85 lines) were
planted. Irrigation levels was calculated based on the cumulative evaporation from class A evaporation pan. First
irrigation was done after 50 mm evaporation and second was done after 100 mm evaporation. The irrigation
method was conventional (flooding).

Results and Discussion

Analysis of variance showed significant difference for tiller number among the genotypes and stress reduced
number of tillers. Foxtail millet such as Bastan cultivar, S79, S81 and S85 lines had the maximum number of
tillers, while common millet genotypes including: Rabor ecotype and P69 had the lowest number of tillers in
drought stress conditions.

Analysis of variance showed significant differences between genotypes in terms of plant height. Foxtail
millet showed higher plant height than common millet, among the under studied genotypes, S85 line had the
highest plant height whilst Golbaf and Rabor had the lowest plant height. Different irrigation regimes showed
highly significant effect in plant height. Result indicated that there is no significant interaction of each millet

genus by irrigation treatment in plant height, while foxtail and common millet showed significant difference in
interaction by irrigation treatments.

Different genotypes had different number of branches. Among the genotypes in this experiment, the number
of branches in Bastan was the highest and lowest was belonged to S85 line under drought stress, respectively.
Effects of water stress also showed a significant decrease in the number of branches. Analysis of variance
showed that the interaction of genotype by irrigation treatments on the number of branches was significant.

Drought caused a reduction in the number of panicle and the result showed there was no significant
difference between genotypes. Among genotypes in this experiment, Rabor ecotype had the highest number of
panicle in terms of stress and foxtail millet including: Bastan cultivar, S79, S81 and S85 had minimum number
of panicle in drought stress conditions. Irrigation in genotype interaction was significant on a number of panicle.

Results showed that there was a significant difference between genotypes for harvest index. Among
genotypes in this study, S79 and Golbaf genotypes had the lowest harvest index under drought stress. Drought
stress effect on harvest index showed a significant decrease, also interaction effect was significant.
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Analysis of variance showed significant differences between different genotypes of millet based on seed
weight. Among genotypes in these experiments, Golbaf and Bastan had the highest seed weight while genotype,
S79, S81 and S85 with no statistically significant difference had the lowest seed weight, respectively. There was
no significant interaction between genotype by irrigation. Seed weight reduction due to drought stress has been
reported in several studies (3). Analysis of variance showed a significant difference between millet genotypes
about biological yield. Among genotypes in this study, genotype P101 showed highest biological yield in
drought stress conditions but Rabor and S79, showed lowest biological yield in drought stress condition.
Drought stress effect on biological yield showed a significant decrease. Genotype by irrigation interaction on
biological yield was significant. Biological yield loss due to drought stress has been reported in several studies
).

Mean productivity (MP), geometric mean productivity (GMP), stress tolerance index (STI) and performance
index (YI), by a significant positive correlation with grain yield in stress and non-stress conditions were the best
indicators for identification of superior varieties. Using mentioned Indices, a genotype with high yield potential
was Golbaf as the most tolerant ecotypes to drought stress, S79 was more sensitive to drought than the other
genotypes More details is described in the text as it is original.

Conclusions

Based on this experiment it can be concluded that at drought condition cultivation of common millet has
advantage than foxtail millet. Among common millet genotypes Golbaf ecotype showed the highest yield
potential and relative tolerance to drought stress. It can be introduced as a promising line in breeding programs
for drought tolerance studies.
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