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A New Design Method of Double Randomized Block with Single Planting for Evaluating
Seedling Survival Percentage after a Repeated Drought Stress in Maize
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Abstract: Seedling survival percentage after a repeated drought stress has been extensively used as an evalua—
tion index for seedling drought resistance in many crops. This paper aimed at improving the method for identifying
seedling survival percentage after a repeated drought stress for seedling drought resistance evaluation in maize crop.
A new type experiment design termed here as double randomized block with single planting was proposed and used
to identify seedling survival percentage after a repeated drought stress in 32 varieties in maize. The experiment was
conducted in separated plots compartted by concrete walls on sides and bottom. Maize seedling was germinated in
sand medium and transplanted into the plot to ensure uniformly vigorous seedlings. It has been proved that the ex—
periment design has assured uniform soil moisture for seedlings of all varieties and that sand cultures technique ef-
fectively improved the seedling vigor uniformity. Both factors have contributed to the satisfactory identification results
with acceptable variations among replications. The experiment revealed a significant linear positive correlation ( r =
0.913™ n =32) between seedling survival percentage after the first drought-rehydrtion circle and that after the
second drought—rehydration circle. A new type experiment design -double randomized block with single planting—in
maize was proposed with a draft of rules for drought resistance identification technique which greatly reduced the
variations in soil moisture among different varieties resulted from difference in plant leaf area of seedlings. It has also
been suggested that seedling survival percentage after the first droughtrehydration cycle can be used as an effective
and practical method for identification and evaluation of maize seedlings.
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Tab.1 Maize varieties for seedling drought resistance evaluation
Code Variety Code Variety Code Variety Code Variety
1 958 9 29 17 5 25 12
2 335 10 35 18 68 26 6
3 213 11 4 19 08 27 16
4 388 12 221 20 795 28 1
5 8 13 2 21 20 29 2
6 9 14 5 22 32 30 18
7 21 15 9056 23 23 31 2
8 268 16 18 24 5 32 31
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Tab.2 Soil water content and above-ground plant dry weight during water stress course in pot trial
Variety code 1 2 3 4 5 6 7 8 9 10 11
/% Soil water content 17.27 - 16.42  17.20 16.23 17.03 17.08 16.83 17.57 15.81 16.97
/g Plant dry weight 1.527 - 1.836 1.755 1.906 1.846 1.750 1.875 1.567 1.980 1.749
Variety code 12 13 14 15 16 17 18 19 20 21 22
/% Soil water content 17.25 18.82 19.57 19.32 18.18 18.24 17.85 16.35 17.74 16.6 17.58
/g Plant dry weight 2 1.365 1.377  1.478 1.345 1.547 1.833 1.912 1.760 1.822 1.373
Variety code 23 24 25 26 27 28 29 30 31 32
/% Soil water content 15.87 18.04 17.27 17.81 18.52 17.38 16.49 17.99 16.43 18.29
/g Plant dry weight 2.260 1.956 1.508 1.678 1.364 1.547 1.675 1.446 1.691 1.359
3
Tab.3 Soil water content during water stress course in concert compartment for drought stress identification
15 d 15 d after transplantation
1 2 3 4 5 6 7 8 9 10 11 12
/%SWC 17.23 17.02 17.38 16.99 16.34 16.18 16.85 17.39 17.8 16.5 16.43 16.44
Before 1st rehydration Before 2nd rehydration
1 2 3 4 5 1 2 3 4 5
/% SWC  4.32 4.05 4.23 4.21 4.22 4.50 4.72 4.54 4.38 4.53
Note: SWC indicates soil water content based on soil dry weight.
4
Tab.4 Maize seedling survival rate after repeated drought conducted in
concert compartment for drought stress evaluation %
1 2 3 1 2 3
Var.code  Rep 1 Rep 2 Rep 3 Mean Rank Var.code  Rep 1 Rep 2 Rep 3 Mean Rank
1 55 45 55 51.7 16 17 10 15 15 13.3 31
2 20 15 15 16.7 30 18 50 45 50 48.3 18
3 55 70 60 61.7 8 19 65 90 80 78.3 2
4 65 65 60 63.3 7 20 55 50 55 53.3 11
5 50 45 45 46.7 21 21 70 60 65 65.0 5
6 45 35 40 40.0 24 22 50 45 50 48.3 18
7 55 50 55 53.3 11 23 45 40 40 41.7 23
8 35 30 30 31.7 26 24 35 30 35 33.3 25
9 55 50 50 51.7 16 25 70 75 70 71.7 3
10 75 70 70 71.7 3 26 0 0 0 0.0 32
11 60 70 65 65.0 5 27 50 45 50 48.3 18
12 25 30 30 28.3 28 28 90 95 90 91.7 1
13 25 20 25 23.3 29 29 50 40 45 45.0 22
14 65 60 60 61.7 8 30 65 60 60 61.7 8
15 35 30 30 31.7 26 31 45 65 50 53.3 11
16 55 55 50 53.3 11 32 60 50 50 53.3 11
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