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Evaluation of drought tolerance in grain maize inbred lines using drought

tolerance indices
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1- Geometrical mean productivity
3- Stress susceptibility index
5- Mean productivity.

2- Stress tolerance index
4- Tolerance index
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1- Anthesis- silking interval

2- Ear per plant
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Table 1. Drought tolerance indices for grain maize inbred lines in reproductive stage under drought stress

HarM SSI STI GMP MP TOL Ys Yp
N160 1.57 1.40 0.29 1.88 2.27 2.53 1.01 3.54
A679 2.17 0.74 0.41 2.23 2.29 1.07 1.76 2.83
K1263/14-2 1.98 1.09 0.38 2.14 2.32 1.79 1.43 3.22
K3615/2 3.21 0.96 0.95 3.40 3.60 2.34 2.43 4.77
K3547/5 2.08 0.97 0.40 2.20 2.34 1.54 1.57 311
K3547/4 2.27 0.79 0.45 2.35 2.43 1.23 1.82 3.05
K3640/5 1.73 1.30 0.32 1.99 2.30 2.28 1.16 3.44
K3640/5-1 2.42 0.57 0.50 2.46 2.50 0.86 2.07 2.93
K3640/6 2.93 0.98 0.79 311 3.30 2.20 2.20 4.40
K3640/7 1.74 131 0.33 2.01 2.34 2.36 1.16 3.52
K3640/10 2.14 0.87 0.41 2.23 2.33 1.33 1.67 3
K3651/1 1.95 0.62 0.32 1.98 2.02 0.77 1.64 241
K3651/2 2.47 0.95 0.56 2.60 2.57 1.77 1.87 3.64
K193/4-3-3-2-3 2.78 0.81 0.68 2.88 2.99 1.56 2.21 3.77
KLM76011/1-12-2-1-1-1 1.83 0.84 0.30 1.90 1.98 1.09 1.44 2.53
K3615/1 2.53 0.83 0.57 2.63 2.73 1.47 2 3.47
K18 1.87 1.44 0.43 2.30 2.83 3.26 1.19 2.45
MO17 1.60 0.76 0.22 1.64 1.70 0.82 1.29 211
B73rfc 1.75 1.47 0.39 2.19 2.74 3.29 1.10 4.39
K19/1 3.38 0.64 0.98 3.44 3.51 1.37 2.83 4.20

GMP=Geometrical Mean Productivitry
STI=Stress Tolerance Index

Yp=Yield potentioel

Ys= Yield stress

SSI=Stress Susceptibility Index
MP=Mean Productivity
TOL=Tolerance Index
HarM=Harmonic mean
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Table 2. Drought tolerance indices for grain maize inbred lines in vegetative stage under drought stress

Inbred lines HarM SSI STI GMP MP TOL Ys Yp
N160 1.60 1.45 0.30 1.91 2.29 2.50 1.04 3.54
A679 1.48 1.32 0.23 1.68 1.92 1.82 1.01 2.83
K1263/14-2 2.14 1.02 0.42 2.27 241 1.61 1.61 3.22
K3615/2 3.44 0.89 1.06 3.58 3.72 2.07 2.70 4.77
K3547/5 2.03 1.05 0.38 2.16 231 1.60 1.51 311
K3547/4 2.48 0.64 0.52 2.52 2.57 0.95 2.10 3.05
K3640/5 1.33 1.56 0.23 1.68 2.13 2.61 0.83 3.44
K3640/5-1 2.58 0.43 0.55 3.6 2.62 0.62 231 2.93
K3640/6 351 0.68 1.06 3.59 3.66 1.47 293 4.40
K3640/7 2.73 0.84 0.65 2.80 2.88 1.28 224 3.52
K3640/10 1.63 1.29 0.27 1.83 2.06 1.88 1.12 3
K3651/1 1.86 0.76 0.30 1.91 1.96 0.89 1.52 241
K3651/2 2.17 1.18 0.46 2.37 2.59 2.09 1.55 3.64
K193/4-3-3-2-3 3.38 0.38 0.95 3.40 3.42 0.70 3.07 3.77
KLM76011/1-12-2-1-1-1 1.44 1.23 0.21 1.59 1.77 1.52 1.01 2.53
K3615/1 3.25 0.23 0.87 3.26 3.27 0.40 3.07 3.47
K18 1.92 1.49 0.45 2.33 2.84 3.23 1.23 2.45
MO17 0 2.05 0 0 1.05 211 0 211
B73rfc 2.66 1.16 0.69 2.89 3.15 2.48 1.91 4.39
K19/1 3.14 0.82 0.87 3.24 3.35 1.69 251 4.20

GMP=Geometrical Mean Productivitry
MP=Mean Productivity
TOL=Tolerance Index
HarM=Harmonic mean

SSI=Stress Susceptibility Index
STI=Stress Tolerance Index
Yp=Yield potentioel
Ys=Yield stress
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Table 3. Effect of drought stress in different growth stage on different traits of grain maize inbred lines

ey Mean St o Mean .St S
Variation el e e 2 Ju s Variation A 5 by Trait
% Reproductive  Normal % Vegetative ~ Normal
stage stress stage stress

-7.66 9.69 9 -6 9.54 9 Germination 03 4l g
0.75 73.59 74.15 -3.52 76.77 74.15 Silking S sk
1.08 68.20 68.95 -0.63 69.38 68.95 Tasseling U S ek
1.89 71.36 72.74 0.49 72.38 72.74 Pollination Sledles &
2.28 79.05 80.90 0.32 80.62 80.90 End of pollen 035 auls
3.05 89.17 91.98 -7.12 98.93 91.98 Silk dry I o oS
3.25 117.96 121.9 -1.87 124.21 121.93 Physiological maturity 555 58 Ok
1.71 71.28 73.52 3.72 69.82 73.52 Ear leaf length I E,db
-2.27 9.01 8.81 -2.04 8.99 8.81 Ear leaf width I, e
-6.23 13.12 12.35 -20.81 14.92 12.35 Leaf No. & slaw
-2.11 36.76 36 11.30 31.93 36 Flag leaf length oS pdsk
0.99 4.97 5.02 7.17 4.46 5.02 Flag leaf width ST Sy
9.10 185.79 204.4 25.34 152.59 204.40 Flag leaf area oz &S aw
0.44 38.42 38.59 15.70 32.53 38.59 Peduncle lenth IS Jsb
-2.05 15.39 15.08 -9.74 16.55 15.08 Peduncle length out of leaf E ool Sy
-1.08 38.22 37.81 16.05 31.74 37.81 Tasssel main axis length U S S sma Jsb
-18.62 29.04 24.48 14.05 21.04 24.48 Length of main axis above ~t & e Jsb
upper side branch oleiil YL
-11.43 12.08 10.84 13.28 9.40 10.84 Tassel branch No. b S St sl
15.45 13.40 15.85 -100.82 31.83 15.85 Ear length I Jsb
-498.07 31.10 5.20 -483.26 30.33 5.20 Aborded kernel No. i Lo &l sluas
33.89 162.37 246 9.36 222.97 246 1000 Kernel weight &ls 558 03
16.61 26.20 31.42 41.15 18.49 31.42 Kernel/ ear row I sy s als
4.14 16.21 16.91 19.63 13.95 16.91 Rows/ ear I 53 4ls s,y
4.42 14.26 14.92 2.68 14.52 14.92  Moisture % Cusby Ao
4541 1.13 4.28 47.82 2.36 4.28 Ear diameter I s
15.11 0.73 0.86 25.58 0.64 0.86 Kernel depth 613 Gos
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Evaluation of drought tolerance in grain maize inbred lines using drought
tolerance indices

Choukan, R.l, T. Taherkhaniz, M. R. Ghannadha® and M. Khodarahmi*

Abstract

To study drought tolerance in inbred lines is an important task in development of maize hybrids with
acceptable yield in moisture limited conditions. Twenty maize inbred lines were evaluated in three moisture
conditions, normal irrigation, moisture stress in vegetative and reproductive stages, in three separate
experiments, using randomized compelet block design with three replications, in experimental field of Seed and
Plant Improvement Institute, Karaj, Iran in 2005 cropping season. Results using TOL and SSI indexes revealed
that K3651/1 and K3615/1, as tolerant inbred lines under stress conditions in reprodutive and vegetative stages
respectively. These two indexes identify genotypes with low yield under normal and high yield under stress
conditions. The higher value of MP, STI, GMP and Harm indexes indicate the tolerance of genotypes under
consideration. K3615/2 (with 4.770, 2.700 and 2.430 t/ha) and k19/1 (with 4.200, 2.830 and 2.510 t/ha) under
normal, stress conditions in vegetative and reproductive revealed as the high yielding lines underthree moisture

conditions.

Key words: Maize, Drought stress, tolerance indices, inbred line.
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