Canopy Temperature Depression for Drought Resistance Selection in Wheat
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During the day, CTD varied from negative values (i.e., canopy temperature > air
temperature) to positive values (Figure 3). Canopy temperature was as much as 10
°C lower than air temperature during evening hours. Daily cumulative differences
among genotypes were consistently 7.6 and 6 “C in 2000 and 2001, respectively.
When canopy temperatures of the three genotypes at noon were summed over the
measurement period, TX88A6880 and TX86A5606 had accumulated 68 *C h and
218 °C h more heat units, respectively, than TX86A8072.

Canopy temperature depression (CTD) is an
easily measured manifestation of crop metabolic
and physiologic response to the environment.
Among other things, CTD can be used to
distinguish stress tolerant wheat genotypes from
stress intolerant ones. Typically, breeding
programs have too many entries to continuously
monitor each one for CTD. Instead, they often use
periodic sampling schemes with handheld infra-
red thermometer (IRT) guns. Information is 20 : ; : 10 : : :

therefore needed on the optimum time of sampling .
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to obtain the largest probability of detecting

genotypic differences.
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Results and Discussion

sSignificant and consistent differences among genotypes
were observed for CTD in both years (Figure 1) despite
high interactive effects for genotype x hour, genotype x day,
and genotype X year. Similar to grain yield data (Table 1),
CTD of TX 88A6880 was significantly different from
TABBA8072 in 2000, but not in 2001.
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In 2000, a more consistent ranking of the genotypes was observed when sampling
pre-dawn. Unfortunately, in 2001 differences between genotypes were not
statistically significant at this time of day. After-dawn, the resistant genotype,
TA86A8072, showed consistently greater CTD than the other genotypes. However,
for TX88A6880 and TX86A5606, it was not clear whether the decrease of CTD at
noon or at 7 p.m. should be considered. The behavior of these two genotypes
suggests that they may exhibit different mechanisms of adaptation to water deficit,
observable using CTD.
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Figure 1. Mean values of CTD in three closely related
lines of wheat under dryland.
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Photographs of the three wheat varieties taken on May 2nd
(above) and May 31t (below) 2001.

Figure 4. Diurnal variation of SE of CTD means at four physiological stages in 2000.

Diurnal variation of standard error (SE) of CTD (Figure 4) in the year 2000 suggested
that the best time to sample in order to detect genotypic differences most uniform

sampling time for canopy temperature may be pre-dawn for all physiological stages.
Significant differences for biomass and grain yield were Ping Py P FHEP Py g g

also obtained (data not shown). Both yield and biomass
were correlated with CTD (Figure 2). The grain yield

The period from noon to 4 p.m.  Taple 2. Anova for the effect of sampling time
has been proposed as the 4heTD.
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