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ABSTRACT

This study was conducted in order to assess the stomata resistance response, transpiration volume for
canopy temperature regulation and leaf rolling under drought stress condition for some new hybrids of
maize. The experiment was laid out as a factorial design based on randomized complete block with three
replications, in 2015 and 2016, at Seed and Plant Improvement Institute, Karaj. Three Irrigation levels
include Irrigation after 60, 90 and120 mm cumulative evaporation from evaporation pan class A, and four
hybrids include KSC 703, KSC704, KSC705 and KSC706 were considered as the factors. The lower stomata
resistance and canopy temperature were obtained in KSC 706 which had no leaf rolling in vegetative stage
even under heat condition at noon. Grain weight was lower in KSC 706 in comparisons to other hybrids
under mid and severe drought stress. The maximum and minimum of grain yield were obtained under
normal irrigation and severe drought stress condition with average 7.64 and 3.34 ton/ha respectively. There
were no significant difference in grain yield of different hybrids, but the highest grain moisture was
obtained from KSC 706 with average 17.61%. Based on this experiment, KSC 706 may be sensitive to
drought stress due to opening of the stomata and wasting moisture in environment around root zone via
transpiration, so it is not recommend for the areas where there are limitation in irrigation water.

Key words: Canopy temperature, grain weight, heat stress, transpiration.
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Table 1-Combiend variance analysis of drought stress on yield and yield components in grain maize

hybrids
S.O.V. df Mean Square
Leaf Stomata Stomata Stomata Canopy Canopy Canopy
Rolling Resistance Resistance  Resistance ~ Temperaturein  Temperature  Temperature
Index in in Silking  in Milking  Vegetative stage in Silking in Milking
Vegetative stage stage stage stage
stage
Year 1 "™1.12 " 4.47 3222.84 7064.44 0.04™ *2.83 9.01
Block (Year) 4 2.13 120.88 182.15 33.11 0.51 0.48 0.49
Drought 2 *17.96 "2477.43 *583.90 "12.22 "0.16 1.20 " 0.06
stress
year x 2 "0.69 **2933.22 " 300.04 " 25.47 "0.25 "1.33 *0.76
drought
Hybrid 3 "1456  '828.37 74887  ™3186 *0.57 0.99 ™ 0.002
Year x 3  ™091  ™17881  ™272.29  ™5856 "0.16 "0.16 "0.19
huheid
hybrid x 6 "0.90 "170.75 "109.03 " 14.25 "0.35 "0.16 " 0.08
drought
year x 6 "0.33 "179.06 " 52.05 " 2453 "0.15 "0.15 0.25
hybrid x
drought
Error 22 0.51 154.49 170.83 91.62 0.23 0.16 0.10

ol o ctalosl Jolse 31 05 o sxe 5 0oy Vo Jloil mrhaws 40 (040 o sime saimdlid ol ay NS %% o
*and **: Significant at the 5% and 1% levels respectively and ns: no significant
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Figure 1- leaf rolling index in different irrigation regimes, different hybrids, and interaction effect

between different irrigation regimes and maize hybrid and standard deviation included three
replications.
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Figure 2- Stomata resistance (s/cm) in different maize hybrids from V6 to milk stage
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Figure 3- Stomata resistance (s/cm) under drought stress condition from V6 to milk stage
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Figure 5- Canopy temperature depression (C) under drought stress condition from V6 to milk stage
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Table 2-Combiend variance analysis of drought stress on yield and yield components in grain maize

hybrids
Mean Square
SO.V. df Ear/plant Row/Ear Kernel/Row  Kernel/Ear Glgglon G_rain G_rain
weight yield moisture

Year 1 0.01™ 68.87°  1373.84"  524780.35" 40969.62" 31.20°
Block (Year) 4 0.08 1.37 30.68 9831.94 368.21 1.40 3.18
Drought stress 2 0.61" 438" 277.74" 7490629  3786.69™  111.46°  3.93™
drought stress x year 2 0.01™ 020™ 5.56 " 429.55™ 2261.78™ 412" 8.35™
Hybrid 3 0.02m™ 1.50 "™ 0.63™ 1614.42™  8307.73™  048"™  36.72"
Hybrid x Year 3 0.006 ™ 3.74™ 27.19™ 13136.40"™  1523.82"™ 520™ 3.76™
drought stress x hybrid 6 0.03™ 256™ 24.66 ™ 7794.62 ™ 1700.73 " 4.27™ 3.66™
gi‘rglfght = hybrid x year 6 0.02™ 3.22™ 50.75 ™ 13965.01™ 192044  6.99™ 1.67™
Error 22 0.02 1.84 29.71 9018.21 692.32 3.79 2.04

ol o ctalosl Jolse 31 05 o sxe 5 0oy VB Jloil mlaws 40 (040 o cime saimslid ol jay NS %% o
*and **: Significant at the 5% and 1% levels respectively and ns: no significant
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Table 3- means comparison for yield and yield components in grain maize hybrids affected drought

stress
Experimental Ear/Plant Row/Ear Kernel/Row Kernel/Ear  Kernel 1000 Grain yield Grain
factors weight (g) (t/ha) moisture
(%)
Irrigation Regime

60 mm 0.86°2 13.312 33.882 461.60 2 266.852 7642 15.052
90 mm 0.76° 13.29 2 30.17° 408.06° 271.062 5.61° 15.732
120 mm 0.55¢ 12.56° 27.08° 349.89 ¢ 247.51° 3.34° 15.77 2
Hybrid
Ksc 703 0.70 2 12.89 2 30.142 400.45 2 284.84 2 5.522 14.37°¢
Ksc 704 0.78 2 12,742 30.55 2 396.43 2 270.73° 5.752 15.10°
Ksc 705 0.70 2 13.39 2 30.512 414322 257.32°¢ 5.472 15.01°
Ksc 706 0.71°2 13.18 2 30.322 414.86 2 234.34¢ 5.37° 17.612

Year

First 0.74 2 14.032 34.742 491.89 2 285.66.2 6.592 18.16 2
Second 71.0° 12.07° 26.01° 321.14° 237.95° 447" 14.86°
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Means, in each column and for each factor, followed by at least one letter in common are not significantly
different at the 5% probability level- using Duncan’s Multiple Range Test.
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Figure 6- Interaction effect between drought stress and maize different hybrids on kernel 1000
weight, standard deviation included three replications
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