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ABSTRACT: Accurate, rapid and effective screening techniques for disease resistance is necessary for plant breeding
aiming to increase disease resistance in crop species. The objective of this study was to evaluate the relationships
among leaf stomatal characters and leaf color with rust (Puccinia polysora Underw) resistance levels in 11 accessions
of corn. Corn accessions were evaluated for rust resistance in the dry season 2014/2015 at 7, 14 and 21 days after
flowering (DAF). Data were also recorded for stomatal characters and leaf color at V11 growth stage. The accessions
NS3 and Fancy111 had moderate to high levels of rust resistance. Disease scores for rust resistance evaluated at 7, 14
and 21 DAF were positively correlated with width of stomata at adaxial leaf surface (r=-0.77** -0.70* and-0.73*%*,
respectively), width of stomata at abaxial leaf surface (r = -0.79** -0.76* and -0.79**, respectively) and leaf color (r
=-0.59%* -0.67** and -0.66**, respectively), but they were not correlated or had low correlations with number of leaf
stomata and length of leaf stomata (both in adaxial and abaxial). The results suggests that width of leaf stomata on adaxial
and abaxial and leaf color can be used for indirect selection of corn at preliminary stage to increase resistance to rust.
Keywords: Plant Breeding, Correlation, Zea may L., indirect selection, Puccinia polysora Underw.
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Table 1 Corn varieties/lines used in this study
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No. Variety Variety of type Types Origin Resistant types
1 A5 Inbred line Waxy corn  Khon Kaen University S
2 KND open pollinated Waxy corn  Khon Kaen University S
3 SEY37 Inbred line Sweet corn Khon Kaen University NE
4  KAHD102Y Inbred line Waxy corn  Khon Kaen University NE
5 NS3 F1 hybrid Field corn  Chai Nat Field Crops Research Center MR
6 Fancy111 F hybrid Waxy corn Pacific Seeds (Thai) Ltd R
7  Hibrix3 F1 hybrid Sweet corn Pacific Seeds (Thai) Ltd NE
8 Hibrix39 F1 hybrid Sweet corn Pacific Seeds (Thai) Ltd NE
9 Hibrix53 F1 hybrid Sweet corn Pacific Seeds (Thai) Ltd NE
10 ATS5 F2 Sweet corn Sweet Corns Products Co., Ltd S
11 Kib6 Inbred line Field corn  National Corn and Sorghum Research Center R

R= Resistant, MR= Moderate resistant, S= Susceptible, NE= No evaluation
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Figure 1 Abaxial stomatal characteristics of corn varieties/lines; Ki56 is southern rust resistant check and ATS5

is southern rust susceptible check. L= length; W= width
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Figure 2 Leaf color of corn varieties/lines used in this study; Ki56 is southern rust resistant check and ATS5 is

southern rust susceptible check.
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Table 2 Variation in stomatal character, leaf color and disease score of 11 corn varieties/lines.
Disease score Stomatal character Leaf
) > )
No. Variety 7DAS 14 DAS 21 DAS Number mm Length (um) Width (um) color
Upper Lower Upper Lower Upper Lower
1 A5 4.27 3.83 3.18 64.80 93.75 52.83 50.64 27.57 27.55 49.79
2 KND 4.23 2.62 249 6385 8142 60.20 5562 2561 27.18 51.23
3  SEY37 4.87 3.06 2.71 69.16 89.35 59.51 5596 26.49 27.25 53.33
4 KAHD102Y 4.28 3.74 3.13  83.60 107.75 49.75 47.76 2559 26.24 53.86
5 NS3 8.02 7.40 6.71 7547 97.78 58.17 5536 23.71 2455 50.33
6 Fancy 111 7.94 7.36 6.47 7122 9210 53.26 5155 2150 22.08 44.91
7  Hibix3 7.50 6.81 564 103.76 119.14 52.36 49.44 21.81 23.42 4898
8  Hibix39 6.84 5.31 452 76.67 97.16 52.83 50.77 22.68 2294 52.36
9  Hibix53 6.02 4.75 433 7816 96.23 51.63 49.71 21.88 23.51 49.55
10 ATS5
(susceptible check) 4.08 3.34 293 7237 9120 51.67 50.30 25.16 25.05 50.83
11 Ki56
(resistance check) 8.07 7.84 6.68 67.97 103.05 52.34 50.87 23.04 22.46 38.27
Min 4.08 2.62 249 6385 8142 4975 47.76 2150 22.08 38.27
Max 8.07 7.84 6.71 103.76 119.14 60.20 5596 27.57 27.55 53.86
Mean 6.02 5.12 446 7651 97.65 5419 51.67 24.16 2476 48.89
LSD 0.71 0.68 0.44 5.06 852 254 200 077 0.91 1.85
F_test ** *k *% *k *% *% ** *k *k **
%CV 6.92 7.88 5.85 3.96 5.51 276 227 188 215 2.2

** Significant at P < 0.01
DAS = Days after silking
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on leaf surface in corn
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Figure 5 The relationship between level of resistance to rust disease and leaf color in corn.
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